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5While many people in Toronto believe it is important to support sustainability initiatives, they are not always 
sure how to make a true difference as an individual. Recycling is one act that Torontonians do participate 
in, but most are unaware of the fact that until recently, the majority of their recycled materials were being 
exported to be dealt with by China. In December 2017, China stopped importing most of those recycling 
PDWHULDOVZKLFKDUHQRZHQGLQJXS LQ&DQDGLDQ ODQGĆOOV LQVWHDG6RPHRIWKHPRVWSUREOHPDWLFPDWHULDOV
DUHSODVWLFVZLWKRIWKHPHQGLQJXSLQODQGĆOOVLQ&DQDGD7KLV053VHWRXWWRĆQGDOWHUQDWLYHVROXWLRQV
IRUWKH7RURQWRFRPPXQLW\EH\RQGUHF\FOLQJE\DQVZHULQJWKHIROORZLQJ+0:VWDWHPHQW+RZPLJKWZH
ignite a community to reduce and reuse household plastic containers by designing processes that can be 
easily adopted and acted upon by the Toronto communities and its members? To explore this, a prototype in 
the form of a co-creation community workshop was developed to encourage and foster pro-environmental 
behaviour changes using the Design Thinking framework. In addition, the workshop was leveraged as a meth-
od to conduct further Research through Design (RtD) in order to uncover further insights to help iterate on 
the solution. After the series of workshops, there was a positive increase in attitude and behaviour changes 
toward reducing and reusing plastic containers, at least in the short-term. In order to foster long-term, per-
manent behaviour changes among community members, a Theory of Change (ToC) for plastic consumption 
in Toronto was created. This ToC is meant to be utilized by Toronto communities as a guide and starting point 
to help iterate upon the workshop series and to generate new scalable solutions to ignite behaviour chang-
HV7KLV053DFNQRZOHGJHVWKDWLQGLYLGXDOVRIVPDOOFRPPXQLWLHVDORQHFDQQRWFKDQJHWKHV\VWHPRISODVWLF
waste management. However, testing and co-creating with communities is an effective way of prototyping 
EHIRUHLQYHVWLQJLQDVFDOHGXSVROXWLRQ0RUHLPSRUWDQWO\ORFDOJUDVVURRWVPRYHPHQWVIURPFRPPXQLWLHVGR
KDYHWKHSRZHUWRLQćXHQFHDQGLPSDFWODUJHUNH\VWDNHKROGHUVDQGDUHDVRIWKHZDVWHPDQDJHPHQWV\VWHP
The ToC that was created can help empower both individuals and communities to care about and demand 
systemic changes, both directly and indirectly.
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For decades, the Canadian government stressed the importance of recycling for individuals and tried to so-
cially normalize recycling behaviour. Today, Canadians see recycling as an integral part of environmental sus-
tainability, and it is considered the forefront approach to tackling waste management.  
Despite the societal awareness of what one “ought to do” when it comes to recycling, many Canadians are 
still confused about the exact rules (Bianchini, 2019). The signages for recycling are not always clear and can 
change from province to province, which often puts people in decision paralysis. 
Therefore, the initial objective of this research was to explore how one might better design the recycling sys-
tem to make it clear and actionable for individuals to correctly recycle their household items.
However, as more research was conducted, more limitations of recycling in Canada on a systemic level were 
UHYHDOHG7KHWLSSLQJSRLQWIRUUHF\FOLQJZDVLQZKHQ&KLQDGHFODUHGLWVê1DWLRQDO6ZRUGëSROLF\ZKLFK
banned the import of most plastic and other recycling materials into the country. This dramatically increased 
the standard of quality material considered acceptable for recycling vendors, as materials could no longer be 
UHF\FOHGXQOHVVWKH\FRQWDLQHGDOPRVW]HURFRQWDPLQDWLRQ8QWLOWKHQDOPRVWDOORIWKH*FRXQWULHVUHOLHG
on China to process and manage the waste they were producing. With China no longer serving as a dumping 
ground for Canada and other countries, there was a great deal of shock and frenzy for the waste management 
system on a global scale (Reed, Blood, Faunce & Hook, 2018).
0DQ\&DQDGLDQVDUHVWLOOXQDZDUHRI WKH OLPLWHGHIIHFWLYHQHVVRI WKHUHF\FOLQJV\VWHP ,Q IDFWSULRULWL]LQJ
recycling as the preferred method for waste management can actually increase consumption among con-
VXPHUVFUHDWLQJPRUHZDVWHLQWKHĆUVWSODFH&RQVXPHUVFDQUHOLHYHDQ\JXLOWWKH\PLJKWRWKHUZLVHSRVVHVV
about their mass consumption of disposable goods, if they are tossing the items in blue bins (Westervelt, 
2012). Even for those who are now aware of the limitations, suddenly realizing that their effort to recycle 
made little to no difference for the environment can be dejecting and discourage them from exerting more of 
that effort into pro-environmental behaviour.
RłŶũŋùŽóŶĢŋł
Hence, the purpose of this research paper is to empower individual members of Toronto communities to 
believe in their ability to make a meaningful impact in preserving the environment. This research comes from 
a place of genuine interest and concern about how to address the different challenges of waste management 
at a community level. 
6SHFLĆFDOO\WKLV053ZLOOH[SORUHKRZWR
1. Encourage and foster pro-environmental behaviours through community co-design sessions. 
2. *DLQDEHWWHUXQGHUVWDQGLQJRIEHKDYLRXUFKDQJHWKHRU\LQWKHFRQWH[WRIZDVWHPDQDJHPHQWVRWKDW
the new learnings can be incorporated into the next iterations
6XEVHTXHQWO\DVDQRXWFRPHRIWKHH[SORUDWLRQWKH053ZLOO
3. 3URYLGHDWDQJLEOHVROXWLRQSURWRW\SHWKDWLVDFFHVVLEOHDQGDFWLRQDEOHIRUFRPPXQLWLHVDQGWKHLUPHP-
bers in Toronto.
4. Create a framework using the Theory of Change to help generate further comprehensive and scalable 
solutions that could be implemented in Toronto and subsequently in other cities. 
7RPD[LPL]HWKHVFDODELOLW\DQGGXUDELOLW\RIWKHUHVHDUFKĆQGLQJVDQGDOVRWRKHOSRWKHUVLWHUDWHRQWKHVROX-
tion, there was a need to create an artifact that was tangible and easily actionable. All the different insights 
XQFRYHUHGWKURXJKWKH053KHOSHGVKDSHD7KHRU\RI&KDQJHIRUZDVWHPDQDJHPHQWZLWKLQWKHFRPPXQL-
ties of Toronto.
This research acknowledges that waste management is a complex system that cannot be solved solely by a 
few communities. However, igniting members of the community to change their attitude and behaviour is a 
starting point that can trigger an interplay with the larger waste management system. 
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7KHVWUXFWXUHRIWKLV0DMRU5HVHDUFK3URMHFW053IROORZVWKH'HVLJQ7KLQNLQJIUDPHZRUN'HVLJQ7KLQN-
ing is an iterative process that seeks to understand the user through a user-centric approach, challenge as-
VXPSWLRQVDQGFRQVWDQWO\UHGHĆQHWKHSUREOHPLQRUGHUWRLGHQWLI\DOWHUQDWLYHVWUDWHJLHVDQGVROXWLRQVWKDW
PLJKWQRWEHHYLGHQWLQWKHLQLWLDOVWDJHVRIWKHUHVHDUFK'DP	6LDQJ7HR7KLVIUDPHZRUNW\SLFDOO\
FRPSULVHVVL[GLIIHUHQWSKDVHVWKDWDUHQRWVWULFWO\OLQHDUEXWUDWKHUF\FOLFDODQGLWHUDWLYHHPSDWKL]HGHĆQH
frame, ideate, prototype, test, and implement. 
The design thinking framework was selected as the ideal framework for this research for the following rea-
sons:
Learning through iteration:  This research is based on the idea of a never-ending cycle of understanding, 
exploring, and materializing as proposed in the Design Thinking approach. As the nature of the problem is 
KLJKO\FRPSOH[WKHLWHUDWLYHDSSURDFKDOORZVUHVHDUFKHUVWRGHĆQHDQGUHGHĆQHWKHSUREOHPWKURXJKVHYHUDO
research methods to ultimately create the boundaries and scope for this research.  
Systemic approach:  Design thinking is inherently holistic. It undertakes the problem and solutions as a 
whole and sets the foundation for utilizing a systemic approach throughout the process. This systemic ap-
proach also facilitates understanding and enables the creation of boundaries in highly complex problems that 
encompass multiple subsystems, complex relationships, and multi-stakeholder participation (Jones, 2014).
Opportunities for ideation: This part of the exploration in the Design Thinking process is crucial for encour-
aging researchers to diverge by ideating and exploring multiple avenues in search of the solution. Design 
Thinking acknowledges that there are multiple ways of addressing the problem and that they can always be 
iterated. 
Methodology
1. Structuring the MRP through the Design Thinking 
framework
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0HWKRGRORJ\ 0HWKRGRORJ\
Prototype as an output: The key component of the 
'HVLJQ7KLQNLQJIUDPHZRUNIRUWKLV053LVWKHGH-
velopment of a prototype. For this research, a solu-
tion prototype, in the form of a co-creation work-
shop, was developed and then evaluated based on 
its effectiveness in solving the problem. 
Figure 1. The Design Thinking Framework (Gibbon, 2016)
Figure 2. Research through Design
2. Conducting further generative research leveraging
Research through Design 
The prototype, the co-creation workshop, was not only designed as a solution prototype to the problem, but 
it was also leveraged as a method to conduct further Research through Design (RtD). 
RtD is an approach to conducting scholarly research that employs the methods, practices, and processes of 
GHVLJQSUDFWLFHZLWKWKHLQWHQWLRQRIJHQHUDWLQJQHZNQRZOHGJH7KHDSSURDFKêGUDZVRQGHVLJQèVVWUHQJWK
DVDUHćHFWLYHSUDFWLFHRIFRQWLQXDOO\UHLQWHUSUHWLQJDQGUHIUDPLQJDSUREOHPDWLFVLWXDWLRQWKURXJKDSURFHVV
RIPDNLQJDQGFULWLTXLQJDUWLIDFWVWKDWIXQFWLRQDVSURSRVHGVROXWLRQV5LWWHO	:HEEHU6FK¸Që
)RU WKLV053 WKHZRUNVKRSSURWRW\SHVHUYHGDVDQDUWLIDFW WRFRQWLQXHUHVHDUFKLQJDQGJHQHUDWLQJQHZ
ĆQGLQJVWRLWHUDWHWRZDUGDQHZVROXWLRQ
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0HWKRGRORJ\ 0HWKRGRORJ\
3. Incorporating a wide variety of research methods 
7KHIROORZLQJGLDJUDPGHSLFWVWKHGLIIHUHQWUHVHDUFKPHWKRGVWKDWZHUHOHYHUDJHGWKURXJKRXWWKH053UH-
search process: 
Figure 3. Methodologies throughout the design process
The top icons indicate the different stages of the 
'HVLJQ7KLQNLQJSURFHVVDVLWSHUWDLQVWRWKLV053
7KH FKHFNPDUNV LQGLFDWH ZKLFK VSHFLĆF UHVHDUFK
methods were leveraged for each step of the design 
process. For instance, interviews with subject mat-
WHUH[SHUWV60(VZHUHUHOLHGRQKHDYLO\LQWKHEH-
ginning (Understand, Framing, Ideation), but not so 
PXFKGXULQJWKHVHFRQGKDOIRIWKH053
1. Literature review: An extensive review of 
diverse literature was conducted throughout 
the process to gain an understanding of waste 
management and the impact on the environ-
ment, wildlife, and human health. 
2. SME interviews:6HPLVWUXFWXUHGLQWHUYLHZV
which ranged from 30-45 minutes, took place 
with experts on waste management, intersec-
tionality, and community engagement.
3. STEEP+V: This analysis tool was used to 
identify and evaluate emerging trends around 
waste management, sustainable initiatives, 
and the impact of pollution on the environ-
ment from six different dimensions: social, 
technological, economic, ecological, political, 
and values. 
4. Co-creation workshop: The workshop was 
designed to be highly interactive and gener-
ative so that new insights could be uncovered 
organically by the participants. These partic-
ipants were active designers who produced 
ERWKDUWLIDFWVDQGQHZUHVHDUFKĆQGLQJV
5. Cultural probe: a technique used to inspire 
new ideas in the design process and capture 
GDWD DERXW SHRSOHèV OLYHV EHKDYLRXUV DQG
thoughts. The probe helped validate insights 
IURP WKH OLWHUDWXUH UHYLHZ DQG GHĆQH WKH
boundaries for the research. 
6. Diary study: a longitudinal research method 
that was used to collect qualitative data about 
user behaviour, activities, and experiences 
over time regarding pro-environmental initia-
tives. 
7. Survey: 6XUYH\VZHUH FRQGXFWHG DW WKH EH-
ginning and end of the workshop to measure 
the changes in behaviour, knowledge, inter-
est, and engagement of participants. 
8. Behavioural-nudging challenge: leveraged 
“rewards” and “commitment” as nudging 
techniques to encourage pro-environmental 
behaviour change among participants. The ef-
fectiveness of the types of nudging on pro-en-
vironmental behaviour change was also mea-
sured and compared. 
9. Interactive educational presentation: an 
interactive presentation that complemented 
RWKHUDFWLYLWLHVLQWKHZRUNVKRS3DUWLFLSDQWV
were familiarized with a variety of topics re-
lated to plastic consumption and waste man-
agement.
10. 2x2 Scenarios:$PHWKRGXVHGLQ6WUDWHJLF
Foresight to hypothesize not just one but four 
alternative futures. As part of 2X2 scenario 
planning, participants had the opportunity to 
create four different futures of plastic waste 
management for 30 years in the future based 
on two main driving forces of society. 
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0HWKRGRORJ\
4. Empowering communities through The Theory of 
Change
7RLQFUHDVHWKHVFDODELOLW\DQGGXUDELOLW\RIWKHUHVHDUFKĆQGLQJVDQGDOVRWRKHOSRWKHUVLWHUDWHRQWKHSUR-
posed solution, there was a need to create an artifact that was tangible and easily actionable. All the different 
LQVLJKWVXQFRYHUHGWKURXJKWKH053KHOSHGVKDSHD7KHRU\RI&KDQJHIRUZDVWHPDQDJHPHQWZLWKLQWKH
communities of Toronto. Theory of Change is a “comprehensive description and illustration of how and why 
the desired change is expected to happen in a particular context” (Centre for Theory of Change, n,d.).  It 
is visually represented in a map, which is a graphic representation of the causal pathways between what a 
program or change initiative does (its activities or interventions) and how these lead to desired goals being 
achieved (Centre for Theory of Change,n,d.). In summary, it is a pragmatic framework that describes how the 
LQWHUYHQWLRQDIIHFWVFKDQJH'H6LOYDHWDO7KHREMHFWLYHRIFUHDWLQJD7KHRU\RI&KDQJHDVDQRXWSXW
was to better guide community organizations in iterating on the solution beyond the suggested prototype 
SUHVHQWHGLQWKH053
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Understanding & framing the problem
STEEP+V
The Tipping Point of Recycling: China’s National Sword Policy
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At this stage of the Design Thinking process, the main goal is to gather enough diverse information to develop 
a deep understanding of the problem space. The problem space needs to be explored from multiple perspec-
WLYHVLQRUGHUWRJHWWRWKHURRWRIWKHWUXHSUREOHP7KLVLVDOVRFUXFLDOIRULGHQWLI\LQJRSSRUWXQLWLHVGHĆQLQJ
boundaries, and tightening the scope of this research. 
Based on the amount of confusion faced by the individuals when engaging in recycling, the research initially 
set out to solve the following problem statement: How Might We design a way to make recycling simple 
and easy to follow for the average Torontonians? 
This problem statement guided the need to better understand the problem space of waste management and 
UHF\FOLQJLQ&DQDGDDQGLQ7RURQWR$VDUHVXOWWKH67((39PRGHOZDVOHYHUDJHGWRFRQGXFWDQHQYLURQ-
PHQWDOVFDQEDVHGRQOLWHUDWXUHUHYLHZDQG60(LQWHUYLHZV
$67((39DQDO\VLVLVDWRROFRPPRQO\XVHGLQHQYLURQPHQWDODQDO\VLVWRHYDOXDWHGLIIHUHQWPDFURHQYLURQ-
mental factors that encompass the problem space. It is about understanding the trends and events from a 
VRFLDOWHFKQRORJLFDOHFRQRPLFHFRORJLFDOSROLWLFDODQGYDOXHVSHUVSHFWLYH&,3',QGLYHUJLQJRQWKH
theme of waste management, a wide range of trends relevant to the topic of research were discovered. The 
table below highlights the key trends discovered from the analysis: 
Understanding 
and framing the 
problem 
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8QGHUVWDQGLQJDQGIUDPLQJWKHSUREOHP 8QGHUVWDQGLQJDQGIUDPLQJWKHSUREOHP
STEEP+V
Social
The emerging lifestyle trend of  zero waste 
Zero waste is a set of principles that encourage the 
conservation of resources by means of responsible 
production, consumption, reuse and recovery, and 
packaging of materials. The main goal of zero waste 
LV WR DYRLG VHQGLQJZDVWH WR ODQGĆOOV LQFLQHUDWRUV
or the ocean. (Zero waste international alliance, 
zwia,org, 2018). Zero waste is part of the circular 
economy where the whole system aims for a mas-
VLYHFKDQJHLQWKHZD\PDWHULDOVćRZWKURXJKVRFL-
ety, resulting in no waste. (Davidson, 2011). Today, 
“zero waste” is commonly seen and used to describe 
a lifestyle trend or a choice among average Canadi-
ans. This movement of zero waste lifestyle encour-
ages people to produce no or very little household 
waste. Thousands of social media channels, books, 
blogs, and organizations have emerged worldwide 
that advocate for this conscious consumer lifestyle. 
Furthermore, what became popular as a lifestyle 
trend is now becoming a movement that can push 
ODUJHFRUSRUDWLRQVOLNH8QLOHYHUDQG3URFWHU	*DP-
ble to consider developing reusable alternatives to 
avoid waste. 
Simple living: choosing the simple life 
6LPSOH OLYLQJ UHIHUV WRD YDULHW\RI YROXQWDU\SUDF-
WLFHV WR VLPSOLI\ RQHèV OLIHVW\OH 7KHVH LQFOXGH WKH
reduction of possessions, better known as minimal-
LVP RU LQFUHDVLQJ VHOIVXIĆFLHQF\ 3LHUFH	 %UHHQ
2000). While the meaning of simple living can be 
drastically different between cultures and genera-
tions, for the mainstream Canadian culture, simple 
living is seen as a reaction to materialism and con-
spicuous consumption (nwtrcc.org). It is also seen as 
a way of going back to the simpler time, before hu-
mans were mass producing goods and subsequent-
ly, waste and pollution.
One of the main practices for simple living is the 
reduction of consumption, work time, and posses-
VLRQV 3LHUFH  7KHVH SUDFWLFHV KDYH LQćX-
enced the emergence of movements like the “100 
WKLQJVFKDOOHQJHëDQG ê7LQ\+RPHVèè)XUWKHUPRUH
an extension of simple living is called low-impact liv-
LQJZKHUHWKHFRQVXPHUèVOLIHVW\OHLQFOXGHVEX\LQJ
SURGXFH RQO\ ORFDOO\ RU JURZLQJ RQHèV RZQ OHYHU-
aging bicycles and other environmentally friendly 
transportation, and overall. being conscious about 
the environmental impact that one is making on the 
planet (“Low-impact living, 2014) .
Technology Economy
In search of the holy grail of materials
As a response to the negative impact plastic fu-
el-based waste is having on the environment and 
wildlife, manufacturers are looking for new alterna-
tives to plastics. Bioplastics refer to plastics made 
from plants or other biological material instead of 
SHWUROHXP*LEEHQV:KLOHELRSODVWLFLVFRQ-
sidered to be more eco-friendly than traditional 
plastic, bioplastics can actually create more pollu-
tion as fertilizers and land is required to grow the 
bioplastic materials. Furthermore, it is often the 
case that industrial composting and special condi-
tions such as being exposed to high temperatures 
are necessary for this material to degrade. 
“Without the adequate composting infrastructure 
and consumer know-how, bioplastic products can 
end up an example of greenwashing, a phrase coined 
by environmentalists to indicate when consumers 
are misled about how sustainable a product truly is” 
*LEEHQV
There are also other innovations taking place hop-
ing to replace plastics, especially in the food pack-
DJLQJ LQGXVWU\ ê6KULONë LQYHQWHG E\ +DUYDUG 8QL-
YHUVLW\èV:\VV,QVWLWXWHLVDORZFRVWSODVWLFWKDWLV
completely compostable with its material derived 
from shrimp cells and silk protein from insects (Na-
WLRQDO*HRJUDSKLF
. In addition, there are now edible materials as an 
alternative to plastic that can reduce the need for 
packaging. For instance, in 2019, London marathon 
UXQQHUVZHUHJLYHQHGLEOH VHDZHHGSRXFKHVĆOOHG
with a sports drink. (Nace, 2019). 
Building economies of scale
A circular economy is an industrial system that is 
restorative or regenerative by intention and de-
VLJQ (OOHQ0FDUWKXU IRXQGDWLRQ  &RQWUDU\
to the traditional linear economy which has a “take, 
make, dispose” model of production approach, the 
circular economy focuses on renewable energy and 
aims for the elimination of waste through the supe-
ULRUGHVLJQRIPDWHULDOVWKDWFRQVWDQWO\ćRZDURXQG
D FORVHGORRS V\VWHP (OOHQ0FDUWKXU IRXQGDWLRQ
2013) 
First, the circular economy is about reducing waste 
by designing and optimizing products to facilitate 
a cycle of reuse, as well as using the bare minimum 
amount of energy to bring back the product in a 
FORVHG ORRS 6HFRQG FLUFXODU HFRQRP\ DFNQRZO-
edges that there is a clear differentiation between 
consumable and durable components of a product. 
Consumable components should be made from bio-
logical ingredients, which facilitate their safe return 
and degradation into the biosphere. Durable com-
ponents, on the other hand, are materials that are 
designed from the beginning to be reused in a con-
tinuous product cycle. Last, it believes that the en-
ergy used to fuel this cycle should be renewable by 
nature, which decreases the depletion of resources 
DQG LQFUHDVHV V\VWHP UHVLOLHQFH (OOHQ 0FDUWKXU
foundation, 2013) 
It is also crucial to note that the essence of the circu-
lar economy, which comes down to understanding 
the interconnectedness of all things in nature and 
the creation of cycles and continual regeneration, is 
based on a model that has been practiced for a long 
time by several indigenous communities and is root-
ed in Indigenous knowledge systems (Iles, 2019).
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Ecology Political
From a miracle material to a serious pollution 
culprit
3ODVWLFSROOXWLRQKDVEHFRPHRQHRIWKHPRVWFULWLFDO
environmental issues especially as the production 
of single-use plastics has been increasing every year 
accounting for almost 40% of all the plastics pro-
GXFHG3DUNHUD+DOIRIWKHSODVWLFSROOXWLRQ
LQ WKHZRUOG LV SURGXFHG E\ RQO\ ĆYH FRXQWULHV LQ
$VLD&KLQD9LHWQDP,QGRQHVLD6UL/DQNDDQGWKH
3KLOLSSLQHV3DUNHUE
0LOOLRQVRIDQLPDOVIURPELUGVWRĆVKDQGHYHQRWK-
er land animals are impacted by the unstoppable 
FRQVXPSWLRQ RI SODVWLFV DURXQG WKH ZRUOG ê6HDOV
whales, turtles, and other animals are strangled by 
DEDQGRQHGĆVKLQJJHDURUGLVFDUGHGVL[SDFNULQJV
0LFURSODVWLFV KDYH EHHQ IRXQG LQ PRUH WKDQ 
DTXDWLFVSHFLHVLQFOXGLQJĆVKVKULPSDQGPXVVHOV
GHVWLQHG IRU RXU GLQQHU SODWHVë 3DUNHU D 
0RUHRYHU WKH HFRORJLFDO LPSDFW JRHV EH\RQG RU-
ganisms as more than 90% of plastic materials are 
derived from petroleum. A recent report by CIEL 
estimates that the pollution from plastic produc-
WLRQLVHTXDOWRFRDOĆUHGSRZHUSODQWV*UHHQ-
peace.org, learn about plastic pollution). 
6XFKGHYDVWDWLQJHFRORJLFDOLPSDFWFDXVHGE\SODV-
tic pollution eventually leads to consequences in not 
just ecology but also the economy, social structure, 
DQG KHDOWK DV HYLGHQFHG LQ YDULRXV 6RXWK $VLDQ
FRXQWULHV 0FRUPLFN)XOOHUWRQ*HH6LPPRQGV	
0XUUD\
The producers of plastics need to take action 
([WHQGHG SURGXFW UHVSRQVLELOLW\ (35  LV D SROL-
cy approach in which the producer is responsible, 
SK\VLFDOO\RUĆQDQFLDOO\IRUWKHHQYLURQPHQWDOFRVW
associated throughout the product life cycle (Waste 
WR :HDOWK  ([WHQGHG 3URGXFHU 5HVSRQVLELOLW\
(35
(35VXSSRUWVZDVWHUHGXFWLRQUHXVDJHDQGUHF\-
cling activities, which reduces the burden on munic-
LSDOLWLHVIRUWKHĆQDQFLDODQGSK\VLFDOUHTXLUHPHQWV
IRUZDVWHPDQDJHPHQW7RGDWHWKHFRQFHSWRI(35
has been used to ensure the proper end-of-life man-
agement of a broad and growing range of post-con-
sumer products such as batteries, electronic equip-
ment, ozone-depleting substances, paints, pesticide 
containers, etc. 
In Canada, each of the provinces has its own reg-
ulations and policies when it comes to waste man-
agement. In B.C., companies take on all the re-
sponsibility for recycling, funding, and operating 
the system (CBC News, 2019). However, despite 
KDYLQJZRUNHGWRZDUGSHUFHQW(35IRUDOPRVW
13 years, Ontario has not been successful in its im-
plementation due to the struggles of coming to an 
alignment between the stakeholders over responsi-
bilities and assignments (CBC News, 2019). 
Values
 China’s plastic ban: National Sword policy
ê1DWLRQDO6ZRUGëSROLF\DQQRXQFHGE\WKHJRYHUQ-
ment of China in December of 2017 set a new qual-
ity standard for recycled material imports, banning 
materials that were deemed too contaminated or 
hazardous, Exports of recyclable materials from the 
*FRXQWULHV WR&KLQDGURSSHGGUDPDWLFDOO\ VLQFH
WKHLQWURGXFWLRQRIWKLVSROLF\$VDUHVXOW*FRXQ-
tries like Canada, have taken a serious hit within 
WKHLUUHF\FOLQJV\VWHPERWKĆQDQFLDOO\DQGHQYLURQ-
mentally (CBC News, 2019). 
Generation Greta
Young people have been inspired by environmental 
DFWLYLVWV OLNH*UHWD 7KXQEHUJ WR UDLVH WKHLU YRLFHV
DERXWHQYLURQPHQWDOLVVXHV$VPHODVK0LO-
lions of young students in different countries are 
part of environmental initiatives, protests, talks, and 
innovation, all happening with unprecedented mo-
mentum on a global scale. 
“Seeing Greta Thunberg leading school strikes in Swe-
den was really powerful – that’s what inspired us. 
Twenty of us started striking for climate action out-
VLGH RXU 03èV RIĆFH DQG LW TXLFNO\ HVFDODWHGë (The 
guardian, Turns, 2019) 
8. <RXWK &OLPDWH &RDOLWLRQèV -DNH :RRGLHU EH-
OLHYHV WKDW FOLPDWH VWULNHV DUH UHFRQĆJXULQJ WKH
political sphere. “We are seeing thousands of in-
credibly intelligent and articulate children who are 
grasping the severity of the climate crisis better 
WKDQDGXOWVLQSRZHUë7KH*XDUGLDQ7XUQV
Environmental justice
Environmental justice refers to the fair treatment 
and involvement of communities, regardless of their 
race, colour, national origin or economic status, with 
respect to development, implementation and en-
forcement of environmental laws regulations and 
SROLFLHV86(3$
The movement was initiated by individuals and 
grass-root organizations, primarily people of colour 
LQWKH86VHHNLQJWRDGGUHVVHQYLURQPHQWDOLVVXHV
including waste disposal and treatment of hazard-
RXVPDWHULDOV DIIHFWLQJ WKHLU FRPPXQLW\ 86(3$
2014).  
In Canada, environmental justice is framed more 
toward the environmental inequality involving the 
Indigenous peoples. Indigenous peoples are faced 
with considerable environmental injustice in terms 
of the abrogation of treaties, land rights, resource 
management, and living conditions. These cases 
must be placed in the context of the history and so-
cial consequences of Canadian colonialism (Halu-
za-DeLay, 2007).
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The tipping point for recycling: 
China’s National Sword policy
2QHRIWKHELJJHVWWUHQGVUHYHDOHGE\WKH67((39
DQDO\VLVZDVWKH LPSDFWRI&KLQDèV1DWLRQDO6ZRUG
policy - its ban on importing most of the recycled 
materials. Before the ban, when developed nations 
collected recycled goods from well-meaning con-
sumers, the majority of the goods were just ending 
XSLQ&KLQDDQGLWEHFDPHVRPHRQHHOVHèVSUREOHP
to deal with. 
3HRSOHZKRHQJDJHLQUHF\FOLQJDFWLYLWLHVGRVREH-
cause they believe in the positive impact that recy-
cling has on the environment. It has been thought 
of as one of the key components of modern waste 
reduction and the third component of the waste hi-
erarchy along with Reduce and Reuse. (Defra,2011) 
However, the concept of recycling as we know it to-
day was quite different in the pre-industrial age. Re-
cycling was a common practice (at a smaller scale) 
for those faced with scarcity of resources and the 
high cost associated with the production of new ob-
jects (Economist, 2007). By the early 1990s, many 
countries lacked the capacity to manage the amount 
of e-waste that was created or to handle their haz-
ardous nature. They began to export e-waste to de-
veloping countries without enforced environmental 
legislation. This process of shipping away waste, 
from e-waste to plastics, as a form of “recycling” to 
developing nations, became the norm for developed 
nations. As a result, countries like Canada were not 
equipped or prepared to handle China shutting its 
doors on most recycled materials.
$IWHU&KLQDVWRSSHGDFFHSWLQJPXFKRIWKHZRUOGèV
recycling at the end of 2017, the recycling market 
EHFDPHćRRGHGZLWKSURGXFWV7KHGZLQGOLQJQXP-
ber of buyers who were left demanded only the 
highest-quality material — and at a fraction of the 
cost. Toronto alone lost around $8 million-$9 mil-
lion in recycling revenue in 2018 (Jarvis & Robinson, 
2019). Furthermore, several recycling programs in 
North America have been forced to end the oper-
ations, scale down or divert most of their recycling 
PDWHULDOWRODQGĆOOVRULQFLQHUDWRUV&RUNHU\
7RGD\*FRXQWULHVVSHFLĆFDOO\WKH8QLWHG6WDWHV
are still shipping more than 1 million tons of plastics 
each year overseas to other countries with poor 
SODVWLFZDVWHPDQDJHPHQW V\VWHPV0DOD\VLD RQH
of the biggest recipients of those plastics after Chi-
QDèVEDQPLVPDQDJHGRILWVRZQSODVWLFZDVWH
ZKLOH ,QGRQHVLDDQG9LHWQDP LPSURSHUO\PDQDJHG
DQGUHVSHFWLYHO\0F&RUPLFNHWDO
$PRQWKVORQJLQYHVWLJDWLRQIURP*OREDO1HZVUH-
vealed that with few exceptions, “more recycling is 
EHLQJVHQWWRODQGĆOOIHZHULWHPVDUHEHLQJDFFHSW-
HG LQ WKHEOXHELQDQG WKHĆQDQFLDO WROORI UXQQLQJ
these programs has become a burden for some mu-
nicipalities” (Jarvis & Robinson, 2019).
The initial literature review made it evident that the 
recycling system today was causing a greater neg-
DWLYH LPSDFW HQYLURQPHQWDOO\ ĆQDQFLDOO\ DQG SR-
litically within Canada. With the current recycling 
system at a crossroads, it was clear that trying to 
redesign the recycling system for the communities 
in Toronto would not contribute to any meaningful 
outcome for sustainability. The bigger global sys-
tem of recycling was broken and there was a need 
to look into other areas of waste management to 
ĆQGDVROXWLRQ
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Reframing the problem
Pivoting to Reduce and Reuse
Focusing on plastic waste
'āƩłĢłėŶĞāŶÖũėāŶėũŋŽť
Understanding the causal relationship
The new How Might We statement
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,QRUGHUWREHWWHUIUDPHDQGGHĆQHWKHSUREOHPLWZDVQHFHVVDU\WRORRNEH\RQGUHF\FOLQJWRĆQGDPRUHVXV-
tainable and effective waste management approach. Furthermore, it was important to set the boundaries of 
WKLV053E\FOHDUO\GHĆQLQJWKHWDUJHWJURXSDQGW\SHRIZDVWHWRSULRULWL]HLQRUGHUWRJURXQGWKHUHVHDUFK
in something tangible and achievable within the given time frame. In order to do so,  the research expanded 
WRH[DPLQHZDVWHPDQDJHPHQWIURPDV\VWHPLFSHUVSHFWLYHVSHFLĆFDOO\WKHUHODWLRQVKLSVDQGORRSVEHWZHHQ
different stakeholders, dependencies, and levels of participation. 
In the ecosphere of waste management, recycling is only one of the three essential components of a very 
complex system. What has been neglected and overshadowed by the push for recycling is the need to reduce 
DQGUHXVHWKHPDWHULDOVLQWKHĆUVWSODFH
 
The waste management hierarchy is a framework used to protect the environment, reduce the use of re-
VRXUFHVDQGWRRSWLPL]HHQHUJ\FRQVXPSWLRQ&KULVWRSKHU+DQVHQ	9HUEXHFKHOQ7KHZDVWHPDQ-
agement hierarchy is usually depicted using an inverted pyramid where the most preferred option is at the 
top and then represents the progression of any material or product through different stages of waste man-
agement.  
Reframing the 
problem
Pivoting to Reduce and Reuse
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Figure 4. Waste management hierarchy (European Commission,2012)
According to the Environmental European Commis-
sion (2012), the EU waste hierarchy is composed 
RI  VWDJHV RIZDVWHPDQDJHPHQW 7KH ĆUVW VWDJH
is Waste prevention - Reduce, which represents 
WKHPRVWVXVWDLQDEOHDQGHIĆFLHQWXVHRIUHVRXUFHV
Next is Preparing for use-Reuse, where the goal 
is to divert products and materials from the waste 
stream that could be repaired and cleaned for re-
use. Recycling is the third stage and it is the most 
popular and in some cases, the only approach for 
waste management. The next stage is Other recov-
ery, which in most cases include the incineration of 
waste to produce energy, a practice that is not rec-
ommended due to the possible emission of hazard-
ous chemicals. Finally, at the bottom of the pyramid 
is /DQGĆOO, the most undesirable way of managing 
waste. This stage is responsible for producing and 
releasing methane into the atmosphere as well as 
polluting the soil and underground water sources. 
(European Commission,2012)
Taking a closer look at the two preferred stages of 
the hierarchy helps illuminate the importance of pri-
oritizing reduce and reuse for waste management 
and also for this research project:
Reduce (Waste prevention):3UHYHQWLRQQRUPDOO\
results in the least economical and environmental 
costs because it does not require the steps of col-
lecting and processing the materials. Waste pre-
vention shares a similar ideology as sustainable, 
eco-friendly design and product manufacturing. 
Today, as consumers are becoming more aware of 
the impact they have on the environment, they are 
demanding greener products with less packaging 
(Environmental European Commission, 2010).
Reuse: On the other hand, Reuse involves the re-
peated use of the product or materials for which 
they were conceived. The process of reuse can have 
DVRFLDOHFRQRPLFDQGHQYLURQPHQWDOEHQHĆWE\FUH-
ating new job opportunities for repair and reform, 
providing used products at a lower price for those 
who cannot afford new, and diverting the products 
from entering the waste stream (Environmental Eu-
ropean Commission, 2010). 
Reduce and Reuse as part of the long-term 
waste management strategy for Toronto
Reduce and Reuse are also the two key areas of fo-
FXV IRU2QWDULRDQG7RURQWRèVZDVWHPDQDJHPHQW
strategy to achieve their shared goal of 70% diver-
sion of waste by 2026 (City of Toronto, 2018). On-
WDULRDQG7RURQWRèVQHZYLVLRQLVWKDWZDVWHVKRXOG
be seen as a resource that can be recovered, reused, 
and reintegrated to achieve a circular economy. 
(Environmental Commissioner of Ontario, 2017). 
The purpose of introducing resource recovery and 
circular economy act (RRCE) was to get to the root 
cause of the waste produced in the city. 
Despite the upcoming efforts, the Canadian waste 
management system, especially those of Toronto 
and Ontario, still focuses a lot of its strategic efforts 
LQWRUHF\FOLQJ6D[H1RWRQO\KDVWKLVEHHQ
UHODWLYHO\LQHIIHFWLYHDV7RURQWRèVUHF\FOLQJFRQWDP-
LQDWLRQUDWHLVDWWKHZRUVWLQ&DQDGD0DFKLO-
don,2018), it fails to invigorate and embed a new 
systemic approach that looks into other parts of the 
waste management cycle. 
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'HFLGLQJRQDVSHFLĆFZDVWHPDWHULDOWRSULRULWL]HIRUWKLVUHVHDUFKZDVDQRWKHULPSRUWDQWSDUWRIWKHSUREOHP
UHIUDPLQJSURFHVV7KHHQYLURQPHQWDOVFDQSHUIRUPHGXVLQJWKH67((39KHOSHGLGHQWLI\SODVWLFSROOXWLRQ
as one of the main issues that required global attention, given the ubiquity of this material and the negative 
impact it has on the environment, wildlife, and human health.
3ODVWLFVDUHSDUWRIHYHU\GD\OLIHIRUPRVWRIWKHSHRSOHDURXQGWKHZRUOG7KDQNVWRLWVORZSURGXFWLRQFRVW
versatility, durability, and high strength-to-weight ratio, plastics have cemented its place as a material of 
FKRLFHDVUHćHFWHGLQWKHH[SRQHQWLDOJURZWKLQWKHLUSURGXFWLRQ6LQFHJOREDOSURGXFWLRQKDVLQFUHDVHG
WZHQW\IROGVDQGLVH[SHFWHGWRGRXEOHDJDLQLQ\HDUVDQGTXDGUXSOHE\(OOHQ0DFDUWKXUIRXQGDWLRQ
2016). 
Focusing on plastic waste 
Figure 5. Growth in global plastic production (Ellen Macarthur foundation, 2016) 
3RRUPDQDJHPHQWRISODVWLFVDFURVVWKHLUOLIHF\FOHDQGWKHLPSURSHUGLVSRVDORISODVWLFZDVWHKDVUHVXOWHG
LQODUJHDPRXQWVRISODVWLFSROOXWLRQ,QDQHVWLPDWHGRISODVWLFVZHUHUHF\FOHGODQGĆOOHG
incinerated for energy recovery, and 1% was released into the environment in Canada (Environment and 
climate change Canada, 2020). At a global scale, overconsumption and production of plastic packaging affect 
the environment in three main areas: degradation of natural resources as a result of leakage (especially in the 
ocean), greenhouse gas emissions as a result of production and energy recovery through incineration, and 
KHDOWKDQGHQYLURQPHQWDOLPSDFWIURPVXEVWDQFHVRIFRQFHUQ(OOHQ0DFDUWKXUIRXQGDWLRQ
Figure 6. Forecast of plastic volume growth (Ellen Macarthur foundation, 2016) 
&RS\ULJKWk(OOHQ0DF$UWKXU)RXQGDWLRQ
&RS\ULJKWk(OOHQ0DF$UWKXU)RXQGDWLRQ
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Household plastic containers PET (Category 1) and HDPE (Category 2)
3ODVWLFSDFNDJLQJLVWKHODUJHVWDSSOLFDWLRQRISODVWLFVUHSUHVHQWLQJRIWKHWRWDOYROXPH(OOHQ0DFDUWKXU
foundation, 2016). Individuals have a direct relationship with plastic packaging and most of the household 
containers are also made out of plastics. Out of the seven categories of plastic resins used for plastic applica-
tions [Figure 6. type of plastic resins], the two resins that are more commonly used for plastic containers are 
3(7DQG+'3(FDWHJRU\DQGUHVSHFWLYHO\7KHUHIRUHWKHVFRSHRIUHVHDUFKZLOOEHFRQWDLQHGWRWKHVH
two categories of plastics to ensure that the solution developed targets the materials that are most relevant 
for the average consumer.
Figure 7. Main plastic resins, application in packaging and recyclability (Ellen Macarthur foundation, 2016), (CLF,2019) 
Provenance study and the plastic bottle life cycle
Once the material was scoped out for this research, it was important to understand the full life cycle of plastic 
containers and its different stages including manufacturing, distribution, consumption, and recycling, from a 
systemic point of view. The provenance study was leveraged to understand the full life cycle of a Dasani Wa-
ter bottle to comprehend the provenance of a bottle of water in Toronto. Learning about the amount of re-
sources and environmental damage attributed to a Dasani bottle validated the research decision to prioritize 
WKHHIIRUWVLQWRSODVWLFFRQWDLQHUV)RUPRUHGHWDLOVRQWKHSURYHQDQFHVWXG\VHHDSSHQGL[$3ODVWLFERWWOH
provenance study and life cycle.  
7KHĆQDOHOHPHQWRISUREOHPIUDPLQJFRQVLVWVRIGHĆQLQJWKHWDUJHWJURXSWKDWLVVXLWDEOHIRUWKHUHVHDUFK
objectives. As previously discussed, it is easy for individuals to feel a sense of hopelessness and disempower-
ment when trying to change a system that is overwhelming and vast such as the waste management.
 
However, according to Ledsham (2018), it is clear how the individual, the consumer, still plays a critical role in 
generating a circular economy as they have the opportunity to decide on the type of goods to purchase to en-
VXUHLWVUHWXUQEDFNLQWRWKHFLUFXODUVXSSO\FKDLQê6LPSO\SXWZLWKRXWWKHSDUWLFLSDWLRQRIFRQVXPHUVWKHUH
will not be enough materials to drive an effective circular economy for plastics (Ledsham, 2018)”. 
+RZHYHULWLVDOVRWUXHWKDWDQLQGLYLGXDODORQHFDQQRWFKDQJHWKHQRUPRUWKHZD\SHRSOHOLYH3HRSOHEHORQJ
in groups and often look to the social norms of the group that they identify with when deciding how they want 
WRDFW&LDOGLQL5HQR	.DOOJUHQ7KHUHIRUHWKLVUHVHDUFKZLOOORRNVSHFLĆFDOO\LQWRWKHFRPPXQLWLHV
around Toronto and its community members. By scoping the research to the communities and its members, 
it is possible to examine the problem from a systems design perspective, the system being the community, 
and also design a tangible solution that is actionable by the individual members of the community. Last, by 
VFRSLQJWKHUHVHDUFKDWWKLVOHYHOLWZLOOEHSRVVLEOHWRFUHDWHDQGWHVWGHVLJQSURWRW\SHVIHDVLEOHDWWKH0DMRU
5HVHDUFK3URMHFWOHYHO
,QGHĆQLQJWKHWDUJHWJURXSLWLVDOVRLPSRUWDQWWRFKRRVHDVSHFLĆFFRPPXQLW\RUFRPPXQLWLHVWKDWUHćHFW
the diversity of Toronto. Communities with diverse socio-economic classes were preferred when scoping the 
research target. It was crucial to also include low-income groups as the goal was to design a solution accessi-
EOHE\DOOUHJDUGOHVVRIWKHLULQFRPH,QDGGLWLRQWKHWDUJHWFRPPXQLW\JURXSVQHHGHGWRUHćHFWWKHFXOWXUDO
diversity of Toronto to ensure that the prototype developed for this research was scalable as an adoptable 
solution. 
'āƩłĢłė ŶĞā ŶÖũėāŶėũŋŽť̆¦ŋũŋłŶŋ óŋĿĿŽłĢŶĢāŭ ̛Öłù ŶĞā
community members)
&RS\ULJKWk(OOHQ0DF$UWKXU)RXQGDWLRQ
50 51
5HIUDPLQJWKHSUREOHP 5HIUDPLQJWKHSUREOHP
)LQDOO\WKHUHVHDUFKDLPHGWRFRGHVLJQDQGFRFUHDWHZLWKFRPPXQLW\JURXSVDQGLWVPHPEHUVWRUHćHFWWKH
diverse socio-economic and cultural differences of Toronto. Without co-design, the research is limited in its 
ability to properly empathize with the community and risk missing important cultural and social nuances and 
contexts of the group and as a result, jeopardize the success of the proposed solution.
In summary, reframing the problem involved examining the pathways and loops between the 1) plastic con-
tainers production cycle 2), Toronto communities and their members, and 3) the waste management hierar-
FK\VSHFLĆFDOO\5HGXFHDQG5HXVH%\XQGHUVWDQGLQJWKHV\VWHPLFUHODWLRQVKLSEHWZHHQWKHGLIIHUHQWHOH-
ments, it was possible to identify the key points of intervention. 
The following diagram depicts the three components described above in a set of loops, which highlights their 
relationships and potential points of intervention for improving the waste management system. It is loosely 
based on a causal loop model to depict the pathways between one another (Kirkwood, 1998). 
The main loop is the Production and waste cycle of plastic containers (1) depicted in blue. It includes vari-
RXVSKDVHVOLNH5HWDLOLQJ8VDJH5HF\FOLQJDQG3URFHVVLQJ7KURXJKRXWWKHF\FOHWKHUHDUHGLIIHUHQWLQSXWV
and outputs such as pollutants and waste that are generated between each phase of the life cycle. A key point 
RILQWHUYHQWLRQWKDWZDVLGHQWLĆHGWKURXJKWKHUHVHDUFKZDVWKHXVDJHSKDVHRIWKLVORRS:LWKLQWKLVUsage 
sub-cycle (2) WKHFRQVXPHUV VSHFLĆFDOO\ WKH LQGLYLGXDOFRPPXQLW\PHPEHUVDUHSODFHG LQ WKHFHQWUHDV
they are the key piece of this phase. The usage sub-cycle begins with the premise that the individual has a 
need for a plastic container product. The individual decides to purchase and consume the product, then dis-
SRVHVRIWKHSODVWLFFRQWDLQHUDVWKHĆQDOVWHSEHIRUHQHZQHHGVVXUJHDJDLQWULJJHULQJWKHF\FOHWRUHSHDW
)LQDOO\ZLWKLQWKLVVXEF\FOHSXUFKDVHGHFLVLRQDQGSURGXFWFRQVXPSWLRQZHUHLGHQWLĆHGDVPotential points 
of intervention to increase the behaviour of reducing and reusing plastics (3), the areas of priority for the 
waste management hierarchy. 
Understanding the causal relationship between the plastic 
production and waste cycle, community members, and the 
waste management hierarchy
Figure 8. Understanding the relationship between 1. Plastic containers, 2. Community members, and 3. The waste 
management hierarchy (Reuse and Reduce)
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5HIUDPLQJWKHSUREOHP
This diagram shows how consumers (community members) can have a cascading effect, both directly or in-
GLUHFWO\RQWKHODUJHUV\VWHPRISODVWLFZDVWHFRQVXPSWLRQE\LQćXHQFLQJWKHG\QDPLFVEHWZHHQWKHVWDNH-
KROGHUVDQGWKHODUJHUORRSV)LQDOO\E\UHIUDPLQJWKHSUREOHPDQGERXQGLQJWKHSUREOHPWRDVSHFLĆFSRLQW
RILQWHUYHQWLRQDQGWDUJHWJURXSLWZDVSRVVLEOHWRGHĆQHDQHZ+RZ0LJKW:HVWDWHPHQW
The new ‘How Might We’ statement: 
How might we ignite a community to reduce 
and reuse household plastic containers 
(category 1 & category 2) by designing 
processes that can be easily adopted and 
acted upon by the Toronto communities and 
its members?
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Ideating the solution
57
The main purpose of the ideation phase is to generate a range of ideas that could potentially address the 
+0:VWDWHPHQWRI WKLV UHVHDUFK7KH UHVHDUFK OHYHUDJHGDYDULHW\RI LGHDWLRQ WHFKQLTXHVVXFKDVEUDLQ-
storming, sketching, contextual inquiry, and other methods to stimulate divergent thinking.
,QRUGHUWRXQGHUVWDQGDQGDQVZHUWKH+0:SUREOHPVWDWHPHQWGLIIHUHQWZRUNVRIOLWHUDWXUHRQEHKDYLRXU
FKDQJHDQGFKDQJHWKHRU\VSHFLĆFWRVXVWDLQDELOLW\H[UHF\FOLQJEHKDYLRXUZHUHUHIHUHQFHG
2QHRI WKHNH\ĆQGLQJV IURPWKH OLWHUDWXUHUHYLHZZDVWKH LPSRUWDQFHRIFLUFXODUHFRQRP\IRUFRQVXPHU
behaviour change. Circular economy aims to reduce waste and maximize resources by moving away from 
the linear take-make-and-dispose approach to an innovative system that focuses on product longevity, re-
QHZDELOLW\UHXVHDQGUHSDLU&LW\RI7RURQWR$FFRUGLQJWR3RWWLQJHWDOSULRULWL]LQJUHGXFH
and reuse is key in order to move toward a circular economy model. Furthermore, buying plastic containers 
is ultimately part of consumer behaviour that takes place within a community. Hence, the potential proto-
type needed to stimulate a circular economy within the community in order to ignite behaviour and attitude 
change. 
0RUHRYHUDVWKHVFRSHRIWKHUHVHDUFKZDVERXQGWRWKHFRPPXQLWLHVZLWKLQ7RURQWRLQYHVWLJDWLQJH[LVWLQJ
FLW\ZLGHLQLWLDWLYHVDQGDFWLYLWLHVZDVRQHRIWKHĆUVWVWHSVLQVHDUFKLQJIRUVRXUFHVRILQVSLUDWLRQIRULGHDWLRQ
,WZDVDOVRLPSHUDWLYHWRDOLJQZLWKWKHFLW\èVH[LVWLQJVXVWDLQDELOLW\LQLWLDWLYHVZKHQGHVLJQLQJZLWKWKHSURWR-
W\SHèVGXUDELOLW\DQGVFDODELOLW\LQPLQG
7KHUHVHDUFKHUVDWWHQGHGWKH&LW\RI7RURQWRèVWRZQKDOORQVLQJOHXVHSODVWLFVDQGWDNHDZD\LQ6HSWHPEHU
2019. The goal of the town hall was to ideate with Torontonians on the implications and opportunities in re-
JDUGVWRUHGXFLQJVLQJOHXVHSODVWLFVDQGWDNHDZD\V7KHSUHVHQWHUVDOVRGHVFULEHGWKHFLW\èVORQJWHUPZDVWH
management strategy, where the City of Toronto is working toward an aspirational goal of zero waste and a 
circular economy. One of the initiatives included workshops hosted by the city with local agencies, munici-
palities, and small-to-medium businesses (Working toward a Circular Economy, n.d.).  The workshops and the 
Ideating the 
ŭŋķŽŶĢŋł
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,GHDWLQJWKHVROXWLRQ
LQLWLDWLYHVOLVWHGRQWKHFLW\èVZHEVLWHZHUHDOVRXVHG
as a reference in ideating for potential solutions.
 
$IWHU UHVHDUFKLQJ WKH&LW\ RI 7RURQWRèV LQLWLDWLYHV
and as well as existing community-driven activities 
VXFKDVê7RURQWRèV7RRO/LEUDU\ëWKUHHSRWHQWLDODU-
eas for the prototype were ideated:  
1. Coffee Shops & Reusable Mugs3DUWQHULQJ
with local coffee shops to create a reusable 
PXJUHQWDOGHSRVLWV\VWHP
2. Accessibility & Sustainability - Focusing on 
developing sustainable alternatives to plastic 
containers that do not hurt or hinder those 
with accessibility needs
3. Plastic Bottle Planter Workshop - Teaching 
gardening communities in Toronto how to 
reuse plastic bottles by creating planters for 
gardens that can also to be sold at a market-
place. 
In selecting the idea to explore further research, 
the Three Lenses of Innovation was used as a met-
ric (Fenn, Hobbs, 2016) and the ideas were evalu-
ated on its desirability, feasibility, and viability. The 
VFRUHVZHUHTXDQWLĆHGXVLQJDSRLQWVFDOHORZ
2 - medium, 3 - high).
7KHĆUVWLGHDFRIIHHVKRSUHXVDEOHPXJUHQWDOZDV
rated as highly viable as it would involve a network 
of coffee shops in Toronto and had the potential 
to be part of a long-lasting business initiative that 
could easily be circulated around the city. Howev-
er, the logistics of setting up this prototype would 
require a timeline that was beyond the scope of this 
053ZKLFKUHVXOWHGLQDVFRUHRIORZIHDVLELOLW\
:KLOHWKH$FFHVVLELOLW\	6XVWDLQDELOLW\LGHDVFRUHG
high in desirability based on how important this top-
LFZDVGXULQJWKHFLW\èVWRZQKDOOWHVWLQJDSURWRW\SH
with people of limited accessibility would not be 
highly feasible in the given time period. Topics like 
this rightfully require a careful, ethical consider-
ation in designing and recruiting and it was deemed 
that this topic would be better suited for a research 
project with a longer time frame.
Lastly, the plastic bottle planter workshop scored 
high in feasibility and desirability and medium in vi-
ability. In addition, online research on Youtube and 
blogs for plastic re-usage showed creative ways of 
reusing plastic bottles and containers for gardening 
purposes. These activities were feasible for an indi-
vidual or a community, low cost, easy to make, and 
also pleasing and of high quality. It also had the po-
tential to ignite a circular economy by having mem-
bers of the gardening communities sell the planters 
at a local market. Therefore, the plastic bottle plant-
er workshop was chosen as the prototype for this 
research. 
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Designing the prototype
The workshop as a solution prototype and a method for Research 
through Design(RtD) 
The guiding design principles for the workshop
Metrics of success: Measuring the validity of the prototype
Designing with the target group
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3URWRW\SLQJ LVDQ LPSRUWDQWVWHSRI WKH'HVLJQ7KLQNLQJSURFHVV WKDWDOORZV IRUGHVLJQHUV WR WHVWRXW WKH
potential solution. This method involves producing an early, inexpensive, and scaled-down version of the 
product in order to reveal the limitations of the current design but also to uncover new insights that can be 
implemented in the next iteration (Dam & Teo, 2019).
)RUWKLVUHVHDUFKWKHSODVWLFERWWOHSODQWHUZRUNVKRSVHUYHGDVWKHĆUVWLWHUDWLRQRIDSURWRW\SH)RULQVWDQFH
the surveys and experiments were built into the workshop in order to test, measure, and validate the work-
VKRSLWVHOIRQLWVHIIHFWLYHQHVVDVDSRWHQWLDOVROXWLRQWRWKH+0:SUREOHPVWDWHPHQW+RZHYHUWKHZRUN-
shop was also intended not only as a prototype but also as a tool to conduct further research to help answer 
WKH+0:VWDWHPHQWDQGWRLGHDWHRQDOWHUQDWLYHVROXWLRQV
6WDSSHUV  VWDWHV WKDW êWKHGHVLJQLQJ DFWRI FUHDWLQJSURWRW\SHV LV LQ LWVHOI D SRWHQWLDO JHQHUDWRURI
knowledge, if only its insights do not disappear into the prototype, but are fed back into the disciplinary and 
FURVVGLVFLSOLQDU\SODWIRUPVWKDWFDQĆWWKHVHLQVLJKWVLQWRWKHJURZWKRIWKHRU\ë
7KLVDSSURDFKRIOHDGLQJĆUVWZLWKGHVLJQWRFRQGXFWUHVHDUFKLVFDOOHG5HVHDUFKWKURXJK'HVLJQ5WG5W'
GUDZVRQGHVLJQèV VWUHQJWKDV D UHćHFWLYHSUDFWLFHRI FRQWLQXDOO\ UHLQWHUSUHWLQJDQG UHIUDPLQJDSUREOHP
through a process of making and critiquing artifacts that function as proposed solutions (Rittel & Webber, 
6FK¸Q
The workshop as a solution prototype and a method 
ĕŋũāŭāÖũóĞŶĞũŋŽėĞ'āŭĢėł̛Ŷ'̜
Designing the 
prototype
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'HVLJQLQJWKHSURWRW\SH 'HVLJQLQJWKHSURWRW\SH
The collaborative and interactive nature of the plastic bottle planter workshop made it an ideal method for 
conducting RtD. The workshop was to foster the exchange and creation of knowledge by providing a space to 
build something new, both physically and intellectually. It was to provide an opportunity for the researchers 
to educate and share knowledge with the participants through internalization, an explicit to tacit knowledge 
transfer, but also an opportunity for participants with lived experience to share their knowledge through 
externalization, tacit to explicit, with other participants and the researchers. 
The guiding design principles of the workshop 
In order to increase engagement, adoption, and the success of the workshop, the following four principles 
were used to guide the designing process:
• Accessibility
• Social norms & Culture  
• Affordability
• Convenience 
It was imperative that the designed prototype was affordable for anyone in Toronto regardless of their in-
FRPH$OVR WKHGHVLJQQHHGHGWREHDFFHVVLEOH WR LQGLYLGXDOVRIYDU\LQJSK\VLFDODELOLWLHV3DUWQHULQJZLWK
spaces that allowed for wheelchair access and had access to interpreters was critical for the success of the 
workshop. In addition, lack of convenience is often cited as a reason for failing to engage in pro-environmental 
behaviours and studies have shown that increasing convenience can increase composting and recycling rates 
LQKLJKGHQVLW\UHVLGHQWLDOEXLOGLQJV 'L*LDFRPRHWDO7KHUHIRUH WKHGHVLJQHGVROXWLRQQHHGHGWR
consider things like proximity to the location of the workshop, preferred dates for the participants, and easy 
to source materials. Finally, the importance of social norms and cultural nuances in changing behaviour was 
REVHUYHGLQ7KRPDVDQG6KDUSèVUHVHDUFK%DUUHWDODOVRFRQFOXGHGWKDWVRFLDOQRUPVZHUHD
key determinant in changing recycling behaviour. Hence, creating a design that aligned with the social norms 
and cultural context the norms and the cultural context of the community was also important to consider. 
Not only were the guiding principles meant to be leveraged in designing the workshop, but the workshop 
would later be used as a research method to explore those guiding principles further and validate their rele-
vance.
Metrics of success: Measuring the validity of the pro-
totype 
Designing with the target group 
7KHHIIHFWLYHQHVVRIWKHSURWRW\SHWKHZRUNVKRSLQVROYLQJWKH+0:SUREOHPVWDWHPHQWZDVWREHPHD-
sured using the following metrics: 
1. Number of bottles reduced/reused before and after 
2. Changes in general attitude and behaviour toward plastic reuse and reduce among participants
3. Scalability and durability of the workshop (evaluating how likely this workshop will live on and 
continue to impact communities beyond the given research scope) 
It was important to set the metrics prior to running the workshop series to help keep the objective of the 
UHVHDUFKLQPLQGDVPHWULFVKHOSVHWSULRULWLHVDQGGHĆQHSDWKV7KHPHWULFVDOVRSURYLGHGDPXOWLIDFHWHG\HW
objective way of validating the effectiveness of the prototype in solving the given problem.
6HYHUDOLQWHUYLHZVZLWKGLIIHUHQWFRPPXQLW\JURXSVDURXQG7RURQWRZHUHFRQGXFWHGWRXQGHUVWDQGWKHGLI-
IHUHQWW\SHVRIVXVWDLQDELOLW\LQLWLDWLYHVZLWKLQWKHFLW\DQGDOVRWRĆQGRXWZKLFKFRPPXQLW\JURXSVZRXOGEH
EHVWVXLWHGIRUWKH3ODVWLF%RWWOH3ODQWHUZRUNVKRS$IWHUGLVFRYHULQJDQGFRQQHFWLQJZLWKWKHRUJDQL]HURI
7RURQWR8UEDQ*URZHUVVHYHUDORUJDQL]DWLRQVUDQJLQJIURPFRPPXQLW\FHQWUHVWRJDUGHQLQJRUJDQL]DWLRQV
showed interest in the workshop series. In the end, four community groups were interviewed to discuss the 
potential partnership.
$IWHUWKHLQWHUYLHZVWZRFRPPXQLW\JURXSVZHUHVHOHFWHG7KH&HQWUHIRU,PPLJUDQWDQG&RPPXQLW\6HU-
YLFHV &,&6 LQ6FDUERURXJKDQG%XLOGLQJ5RRWV LQ0RVV3DUN&,&6èFRRUGLQDWRUZDVKLJKO\HQJDJHGDQG
interested in co-creating the workshop to best suit the needs of the community centre members and the ex-
isting sustainability initiatives at the centre. The centre was also willing to provide funding for the workshop 
including materials, transportation, translators, and other necessities, which made them an ideal partner. In 
DGGLWLRQXQGHUVWDQGLQJWKH5HGXFHDQG5HXVHDQJOHIURPWKHQHZLPPLJUDQWVèSHUVSHFWLYHZRXOGEHYHU\
relevant as a prototype for Toronto, a city where the number of immigrants outweighs those born in the city. 
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'HVLJQLQJWKHSURWRW\SH
:KLOH%XLOGLQJ5RRWVODFNHGWKHIXQGLQJWKDW&,&6
had, they were able to provide volunteers for the 
series of workshops. The organization was already 
UXQQLQJPDQ\VXVWDLQDELOLW\LQLWLDWLYHVVRWKH3ODV-
WLF %RWWOH 3ODQWHU ZRUNVKRS FRXOG ĆW VHDPOHVVO\
LQWR WKH RUJDQL]DWLRQèV FXOWXUH DQG LWV PHPEHUVè
expectations.  In addition, as affordability was one 
of the guiding principles for the workshop design, 
working with members of a low-income community 
QHDU0RVV3DUNZRXOGFRQWH[WXDOL]HDQGVKDSHWKH
workshop to be truly affordable and accessible. 
The initial goal was to prototype and test the work-
shop with just one community, but by having two 
different community groups, it would be possible to 
FRPSDUHDQGFRQWUDVWWKHĆQGLQJVEDVHGRQFXOWXUDO
and regional differences as this research was aimed 
WRGLVFRYHU)RU LQVWDQFH&,&6èPHPEHUVDUHSUH-
dominantly made up of Chinese immigrants living 
LQ6FDUERURXJKZKLOH%XLOGLQJ5RRWVZRUNVKRSDW-
tendees are mostly women, mixed socio-economic 
VWDWXVHWKQLFDOO\GLYHUVHDQGOLYLQJQHDU0RVV3DUN
The coordinators of the organizations were able to 
articulate the nuances and context of their commu-
nity and helped co-design the workshops so that it 
could be more engaging and adoptable by the mem-
EHUV )RU LQVWDQFH 7LQDVKH WKH GLUHFWRU RI &,&6
suggested creating a paper survey instead of an on-
line survey, as their members were used to signing 
up for activities and conducting surveys all in-per-
son at the centre. The centre did not communicate 
with its members online regarding its activities as 
much as the researchers had initially hypothesized. 
Also, further research was conducted by attend-
ing another Building Roots workshop focused on 
sustainability in order to better understand the 
participants, setting, and interactions. The partici-
pants at the workshop were mostly women ranging 
from the age of 20 to 60 years. They all belonged to 
different visible minority groups. Halfway through 
the workshop, an older man entered the workshop 
space without saying anything nor participating in 
the activities. As the workshop took place in a “con-
tainer box market” on Queen street east, it was pos-
sible for anyone walking along to drop by. While this 
PDGHWKHZRUNVKRSVYHU\DFFHVVLEOH0RVV3DUNLV
KRPH WRD VDIH LQMHFWLRQ VLWHDQG LWZDVQèWXQFRP-
mon for the workshops to have unexpected drop-in 
guests from the streets. This was a valuable learn-
LQJ H[SHULHQFH LQ SUHSDULQJ IRU WKH 3ODVWLF %RWWOH
3ODQWHUZRUNVKRSDQGVHWWLQJH[SHFWDWLRQVRQKRZ
to manage and welcome the different types of par-
ticipants. 
Two days before the workshop series began, Build-
ing Roots coordinators asked if there was room for 
20-30 more participants from another community 
DVVRFLDWLRQFDOOHG7KH1HLJKERXUKRRG*URXS7KLV
group consisted of elderly Chinese ladies in their 
70s and 80s and would all require an interpreter. 
This organization was very eager to participate and 
therefore, despite this last-minute request requir-
LQJD ORWRIćH[LELOLW\DQGUHGHVLJQ WKH\ZHUHDGG-
ed and integrated into the existing Building Roots 
workshop sessions. 
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Testing the prototype
The research sample demographics
The co-creation workshop
ÂŋũĴŭĞŋťĿāŶĞŋùŭÖłùƩłùĢłėŭ
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At this stage of the design thinking process, the plastic bottle planter workshop was put to the test with real 
community members. The following section shows the actual research sample makeup and a comprehensive 
description of the different methods, activities, and initial learnings from the workshop.
Testing the 
prototype
1. CICS -Centre for immigrants & community services (Scarborough) 
Number of participants (12)
3 teenage participants (16,16, 15)
2 participants under the age of 12 
7 participants between the age of 40-80
Gender
SDUWLFLSDQWVZHUHIHPDOHSDUWLFLSDQWV
Ethnicity/Citizenship Status
Chinese immigrants
Language
3UHGRPLQDQWO\&DQWRQHVHDQG0DQGDULQSDUWLFLSDQWVUHTXLUHGDQLQWHUSUHWHU
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7HVWLQJWKHSURWRW\SH 7HVWLQJWKHSURWRW\SH
Group relationships
A mom with two young girls
3DUHQWVLQWKHLUVZLWKWKHLU\HDUROGGDXJKWHU
Others came alone as individuals 
Participants with accessibility needs
Two participants with limited mobility (a walker and a wheelchair)
Volunteers
2 (1 interpreter)
Notes
The participants did not seem to know one another nor interacted much with each other before and after 
the workshop.  
2.Building Roots (Moss Park)
Number of participants (4)
4 participants between the age of 20-60
Gender
All-female participants
Ethnicity
0L[HGYLVLEOHPLQRULW\JURXSV
Language
English 
Table 1. CICS sample
Group relationships
0RVWRIWKHSDUWLFLSDQWVVHHPHGWREHUHJXODUVEXWGLGQRWHQJDJHZLWKHDFKRWKHUEHIRUHWKH
workshop. Came alone as individuals. 
Participants with accessibility needs
1 participant with limited mobility
Volunteers
2
3. The Neighborhood Group (Moss Park) 
Number of participants (25)
25 participants between the age of 70-80
Gender
Female participants
Ethnicity
Chinese
Language
0DQGDULQDOOSDUWLFLSDQWVQHHGHGDWUDQVODWRU
Group relationships
The participants seemed to be friends with each other
Participants with accessibility needs
1
Volunteers
1 Interpreter
Table 2. Building Roots sample
Table 3. The Neighborhood Group sample
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Sample implications and limitations 
The intention of the research was to be inclusive toward visible minorities, people with different levels of 
physical abilities, and those of lower economic means.  By having three different sample groups from differ-
HQWFRPPXQLWLHVLWZDVSRVVLEOHWRFDSWXUHDZLGHDUUD\RISDUWLFLSDQWVWKDWVDWLVĆHGWKHVDPSOHFULWHULD
It is important to note that the sample does skew heavily toward females and those with Chinese backgrounds. 
:KLOHWKLVFDQEHVHHQDVDOLPLWDWLRQLQEHLQJDEOHWRJHQHUDOL]HWKHUHVHDUFKĆQGLQJVWRWKHZLGHU7RURQWR
population, Chinese immigrants actually make up a large segment of the Toronto population. Furthermore, 
the learnings from an immigrant perspective is also something that is relevant for a city like Toronto where 
around half of the population is represented by immigrants (Young, 2017).
The biggest challenge in working with these groups was the language barrier. Having to design the workshop 
materials in both English and Chinese and to hold discussions with participants through an interpreter was 
GLIĆFXOWWRIDFLOLWDWH*HWWLQJWKHZULWWHQUHVSRQVHVWUDQVODWHGE\WKHLQWHUSUHWHUVZDVDOVRDFKDOOHQJHLQWKH
JLYHQWLPHIUDPH*HWWLQJDQLQWHUSUHWHUIRUQRWMXVWWKHZRUNVKRSEXWWKHIROORZXSV\QWKHVLVZRXOGèYHPDGH
this process much easier. 
The co-creation workshop
Summary
,QWKLVUHVHDUFKWKH3ODVWLF%RWWOH3ODQWHUZRUNVKRSDFRFUHDWLRQZRUNVKRSVHUYHGDVDPHGLXPWRIDFLOLWDWH
the integration of multiple activities with the different community groups and their members. 
7KHFRQWHQWRIWKHZRUNVKRSZDVGHVLJQHGIROORZLQJ/LQGHQEHUJ	6WHJèVQRWLRQRINQRZOHGJHDVD
GHWHUPLQLQJIDFWRUWKDWLQćXHQFHVFKDQJHLQSURHQYLURQPHQWDOEHKDYLRXUV7KHZRUNVKRSIDFLOLWDWLRQDLPHG
to increase access to knowledge, generate more awareness of the problem space, increase absorption of 
knowledge, and convert the knowledge into action. 
Process 
The workshop series was designed to take place over two separate sessions during two consecutive week-
HQGV7KHDFWLYLWLHVIRUWKHZRUNVKRSZHUHRUJDQL]HGDVVXFK2QDUULYDOWKHSDUWLFLSDQWVKDGWRĆOORXWDQ
initial survey and were then introduced to the topic through an interactive presentation. Afterward, partici-
pants began their plastic bottle planter activity. The session ended with a behavioural challenge and a diary 
study where participants were asked to record how they reduced and reused plastic containers over the 
course of the week. They were asked to complete 
the diary study and bring it back for the second ses-
sion.
The second session started with discussions around 
the diary study activity, followed by a foresight ex-
ercise to hypothesize the different alternative fu-
tures for plastic waste. The participants engaged in 
D VHFRQG SODVWLF SODQWHU DFWLYLW\ DQG ĆQLVKHGZLWK
an exit survey. The following table breaks down the 
agenda for the two sessions. 
Activities + Methods
Session 1
3UHVHQWDWLRQ,QWHUDFWLYHTXL]DERXWUHF\FOLQJ
3UHVHQWDWLRQ5HF\FOLQJFULVLV
3UHVHQWDWLRQ,PSDFWRISODVWLFZDVWH
3UHVHQWDWLRQ:DVWHPDQDJHPHQWKLHUDUFK\
3UHVHQWDWLRQ7LSVDQG*XLGHVRQUHGXFLQJ	
reusing
3ODVWLF%RWWOH3ODQWHUDFWLYLW\
Diary study kick-off
Session 2
Diary study results- sharing circle 
3UHVHQWDWLRQ67((39DQGWUHQGV
)RUHVLJKWDFWLYLW\;6FHQDULRV
*HQHUDWLQJVWUDWHJLHVDFWLRQSODQ
3ODVWLF%RWWOH3ODQWHUDFWLYLW\
The workshop followed the guiding principles of af-
IRUGDELOLW\ DFFHVVLELOLW\ VRFLDO QRUPVFXOWXUH DQG
convenience. The workshop was free to attend for 
all participants and the language used in the diary 
study and the presentation was simple and easy to 
comprehend. The content was also available in two 
ODQJXDJHV (QJOLVK DQG 0DQGDULQ JLYHQ WKDW RYHU
KDOI RI WKH SDUWLFLSDQWVZHUH QRW FRPSOHWHO\ SURĆ-
cient in English. Finally, the take-home activities in-
cluding the diary study could be completed online or 
in-person.
Table 4. Activities and methods for the workshop sessions
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ÂŋũĴŭĞŋťĿāŶĞŋùŭÖłùƩłùĢłėŭ
The following section provides an overview of all the methods leveraged during the workshop series.
Process 
6XUYH\V ZHUH GLVWULEXWHG DW WKH EHJLQQLQJ RI WKH
ZRUNVKRS WRPHDVXUH WKHEDVHOLQHRISDUWLFLSDQWVè
levels of interest, awareness, and engagement 
when it came to their plastic consumption. The par-
ticipants were also asked to provide an estimate of 
the number of plastic bottles they bought in the last 
week. The objective of this data collection was to be 
able to compare it with the data collected during and 
after the workshop about their plastic consumption.
7KHVXUYH\ZDVLQLWLDOO\GLVWULEXWHGRQOLQHYLDD6XU-
YH\*L]PR OLQN IRUHDVHRIGDWDFROOHFWLRQDQGV\Q-
thesis. However, in co-designing the workshop with 
the community group coordinators, the researchers 
concluded that in-person distribution of the survey 
would be more ideal as many participants were old-
er and not as familiar with the online survey format. 
Therefore, paper surveys were printed prior to the 
workshop and distributed to the participants as 
soon as they walked in. 
2Q WKH VHFRQGDQG WKHĆQDO GD\RI WKHZRUNVKRS
SDUWLFLSDQWV ZHUH DVNHG WR ĆOO RXW DQ H[LW VXUYH\
The purpose of this survey was to capture any be-
havioural and attitudinal change among the par-
ticipants after participating in two workshop ses-
sions and completing a diary study that tracked 
Workshop - 1) Surveys
their plastic waste consumption. The participants 
were asked the exact same questions as the initial 
survey in order to measure attitudinal and be-
havioural change. 
I don’t know how I can make a difference as an 
individual in saving the environment
)LJXUH,QGLYLGXDOOHYHOVRIFRQĆGHQFH
.H\ĆQGLQJV
2QHRIWKHELJJHVWFKDQJHVQRWHGDWWKHHQGRIWKHZRUNVKRSVHVVLRQVZDVWKDWSDUWLFLSDQWVIHOWPRUHFRQĆ-
dent about their ability to make a difference as an individual in saving the environment. 
In the initial survey, 63% of participants agreed that they did not know how to make a difference as an indi-
YLGXDOVWURQJO\DJUHHDJUHH,QWKHH[LWVXUYH\WKLVUDWHGURSSHGWR7KLVZDVDVLJQLĆFDQW
LPSURYHPHQWLQSDUWLFLSDQWVIHHOLQJFRQĆGHQWLQWKHLUDELOLW\WRFRQWULEXWHDQGPDNHDGLIIHUHQFH
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I make a conscious effort to reduce and/or re-use 
single-use plastics in my everyday life.
Figure 10. Conscious effort 
Before the workshop, 83% of participants agreed that they were already making a conscious effort to reduce 
and reuse plastic waste, which indicated that the participants were already environmentally conscious to 
begin with. After the workshop, over 91% of them stated that they were making a conscious effort to reduce 
and reuse plastic. It is possible that the participants may have exaggerated their prosocial behaviours, but 
WKHLQFUHDVHIURPEHIRUHWRDIWHUVWLOOVKRZVWKDWWKHZRUNVKRSKDGVRPHLQćXHQFHLQWKHSDUWLFLSDQWVèSODVWLF
usage behaviour change, at least temporarily. 
7KLVFRXOGEHDWWULEXWHGWRWKHVSHFLĆFGLVFXVVLRQVDQGH[HUFLVHVLQWKHZRUNVKRSWKDWIRFXVHGRQLQGLYLGXDO
actions and impact. The objective of the workshop was to provide participants with tangible, actionable take-
aways, hence, the results showed that this was effective to a degree. 
How likely are you to recommend this workshop to others?
Figure 11. Likelihood to recommend the workshop to others
Overall, participants scored an average [mean] of 8 on their likelihood to recommend this workshop to others 
 1RWDWDOO OLNHO\ 'HĆQLWHO\OLNHO\7KHORZHVWVFRUHVFDPHIURPWKHWHHQDJHSDUWLFLSDQWVDYHUDJH
mean = 3). Their feedback on the exit survey indicated that they found the workshop too long and the presen-
tation (educational portion) not very entertaining. This contrasted with the rest of the adult participants who 
found the educational portion very interesting and informative. This difference was important to note as the 
workshop was designed to be more suitable for adults rather than young teens. This highlighted the limitation 
RIWKHZRUNVKRSDQGWKHLPSRUWDQFHRIGHVLJQLQJGLIIHUHQWPHWKRGVRIFRPPXQLFDWLRQEDVHGRQSDUWLFLSDQWVè
demographics. For future workshop sessions involving teens and young children, the sessions will have to be 
redesigned to be much shorter and more interactive.
It is also important to note that the changes in behaviour observed through the survey should be seen as 
an initial gauge, rather than a conclusive result. The purpose of the survey was not to measure fundamental 
behaviour change, as this would require a longitudinal study, but rather, to see what immediate and potential 
LPSDFWWKHZRUNVKRSFRXOGKDYHRQSHRSOHèVDWWLWXGHVDQGEHKDYLRXULQLWVSURWRW\SHSKDVH
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Summary
,QWKHĆUVWZRUNVKRSVHVVLRQWKHDLPRIWKH LQWHU-
active educational presentation was to help create 
awareness of the problem, then facilitate absorp-
tion of key facts to foster knowledge generation, 
DQGĆQDOO\ VWLPXODWHGHVLUHGEHKDYLRXUVRI UHGXF-
ing and reusing for plastic containers. 
This presentation portion was foundational and 
necessary as it set the tone of the workshop and 
provided a safe space for participants to collabo-
rate and co-create ideas to help them shift the be-
haviours of their community. 
Process
)RUWKHĆUVWVHVVLRQWKHSUHVHQWDWLRQFRYHUHGWRS-
ics including the state of recycling in Toronto, the 
global crisis of recycling systems, the impact of plas-
tic consumption, waste management hierarchy, and 
tips and guides for reducing and reusing plastic con-
tainers. 
At the beginning of the presentation, we used an in-
teractive quiz, as an ice breaker, to test how much 
participants knew about recycling in the City of To-
ronto.
For the second session, the presentation content 
was organized in the context of the foresight activ-
ity. The presentation provided participants with a 
summary of trends for each of the categories from 
WKH 67((39 IUDPHZRUN 7KLV HGXFDWLRQDO SUH-
sentation primed the participants with necessary 
knowledge in order to hypothesize the different fu-
WXUHVDVSDUWRIWKH6FHQDULRSODQQLQJDFWLYLW\
Workshop - 2) Interactive educational presentation 
.H\ĆQGLQJV
Knowledge creation and distribution builds the 
foundation for behavioural change.
At the end of the workshop, many participants indi-
cated how much the workshop helped them to be 
more aware of the impact of plastic pollution. This 
awareness is a crucial step for individuals to inter-
nally initiate a behaviour change. According to De 
<RXQJH  LQWHUQDO LQLWLDWLRQ LV NH\ WRĆQGLQJ
“their own reasons for recycling, to begin to even 
like doing so, and as a result, to continue to perform 
these behaviours on their own” (p.499)
)XUWKHUPRUH /LQGHQEHUJ 	 6WHJ  UHFRJ-
nized the correlation between high environmental 
knowledge and environmental attitudes and be-
haviours. This suggests that people are more likely 
to act upon environmental issues when they are 
more aware of the impact of their choices and the 
H[SHFWHGEHKDYLRXULQWKDWVSHFLĆFFRQWH[W
3DUWLFLSDQWV KDYH GLIIHUHQW OHYHOV RI SULRU H[SHUL-
ence, awareness, and knowledge and therefore, a 
foundational educational presentation equips all 
participants for the subsequent activities so that 
they are better prepared to take on the behavioural 
challenges. 
Interactive presentations that create space for 
participants to “socialize” can lead to better 
knowledge creation. 
It is important to point out that knowledge creation 
DQG GLVWULEXWLRQ GLGQèW RFFXU XQLODWHUDOO\ IURP ID-
cilitators to participants. Rather, the educational 
components sparked discussions within the partic-
LSDQWV7KHSDUWLFLSDQWVZHUHYHU\HQJDJHGDQGVRXJKWFODULĆFDWLRQRIVRPHRI WKH IDFWVSUHVHQWHG LQ WKH
presentation. They also shared previous personal experiences as well as tips and information on how they 
currently tackle plastic consumption. Nonaka (1994) refers to this process of creating knowledge through 
shared experiences as “socialization,” one of the four modes of knowledge creation. If knowledge creation is 
NH\WRLQćXHQFLQJHQYLURQPHQWDOEHKDYLRXUVWKHQKRZWKHLQGLYLGXDOWUDQVIHUVWKHLUWDFLWNQRZOHGJHWRWKH
community is relevant for the purpose of this study. 
Figure 12. Educational presentation during session one of the workshop
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Workshop - 3) Diary study
Summary
The diary study was a fundamental part of the workshop that helped to capture the different behaviours, 
feelings, and challenges that participants faced when challenged to reduce and reuse plastic containers for a 
ZHHN7KHGLDU\VWXG\ZDVHVVHQWLDOLQXQGHUVWDQGLQJDQGOHDUQLQJIURPWKHSDUWLFLSDQWVèUHDOZRUOGH[SHUL-
HQFHVRXWVLGHWKHDUWLĆFLDOZRUNVKRSVHWWLQJ
Process 
3DUWLFLSDQWVZHUHFKDOOHQJHGWRUHGXFHDQGUHXVHSODVWLFIRUDZHHNDQGWRFRPHXSZLWKFUHDWLYHZD\VRIGR-
ing so. The printed journal was composed of a table for the participants to keep track of the plastic containers 
they purchased or reused during the given time. The participants were asked to do three entries throughout 
WKHZHHNDQGIRUHDFKHQWU\WKH\KDGWRLQFOXGHDSLFWXUHUHOHYDQWWRWKHFKDOOHQJHGHVFULEHZKDWVSHFLĆF
actions they had taken, report any challenges, and describe their feelings. 
Figure 13. Diary study tracking sheet
Figure 14. Diary study booklet
.H\ĆQGLQJV
‘Going back in time
0DQ\RIWKHHOGHUO\SDUWLFLSDQWVLQWKHLUVDQGVZHUHVXUSULVLQJO\YHU\SDVVLRQDWHDERXWWKLVLVVXHDQG
shared detailed descriptions of their experience. Interestingly enough, many of them were already partaking 
LQVRPHRIWKHDFWLRQVWRUHGXFHDQGUHXVHSODVWLFZDVWH6HYHUDOSDUWLFLSDQWVWDONHGDERXWKRZWKH\ZHUHGR-
LQJMXVWĆQHOLYLQJZLWKRXWSODVWLFEDFNLQWKHGD\8QOLNHVRPHRWKHU\RXQJHUSDUWLFLSDQWVWKHHOGHUO\SDUWLFL-
pants had already formed lived experiences of living without plastic and did not have to alter their behaviour 
drastically, which made the challenge a little easier. This was surprising as sustainable initiatives are often 
DWWULEXWHGWREHLQJOHGE\PLOOHQQLDOVDQG*HQ=VLQWKHPHGLDQRWWKHUHWLUHHV
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Workshop - 4) Behavioural nudging
Summary
The participants were also asked to participate in a challenge where they were primed with different nudging 
techniques, a concept that lives within behavioural science, political theory, and behavioural economics.
7KHQXGJLQJWHFKQLTXHVZHUHEDVHGRQWKHOLWHUDWXUHUHYLHZRI%\HUO\HWDOèVSDSHU1XGJLQJSURHQ-
vironmental behaviour: evidence and opportunities. The paper conducted experiments to test several differ-
ent nudging techniques to see which ones would elicit the biggest changes in pro-environmental behaviour. 
According to Byerly et al. 2018, the two nudging techniques that showed the most promising results for 
ZDVWHUHGXFWLRQEHKDYLRXUFKDQJHLQFOXGLQJSODVWLFFRQWDLQHUVZHUHFRPPLWPHQWVDQGUHZDUGVLQFHQWLYHV
6LPLODUO\'H<RXQJDOVRLGHQWLĆHGFRPPLWPHQWVDQGUHZDUGVDVYHU\HIIHFWLYHWHFKQLTXHVZLWKKLJK
potential to generate pro-environmental behaviour change. Therefore, the two nudging techniques were 
chosen to be tested out with the workshop participants.
5HZDUGV,QFHQWLYHVUHIHUWRLQWHUYHQWLRQVWKDWHQFRXUDJHRUHQWLFHSHRSOHWRFKDQJHWKHLUEHKDYLRXUE\PDN-
ing it clear that they will gain something of value if they act upon the expected behaviour (De young, 1993). 
Commitments, on the other hand, refer to a pledge made at a personal level to adopt the desired behaviour 
for a period of time, without expecting any retribution for doing so (De young, 1993).  
Boiled water and culture
In addition, there was another interesting pattern of participants lamenting that they had no choice but to 
EX\ERWWOHGZDWHUZKHQWKH\ZHUHRXWLQSXEOLFDQGODFNHGDFFHVVWRERLOHGZDWHUDQGRUĆOWHUHGZDWHU
“Chinese medical systems have long held the view that drinking hot water is good for health. In fact, people 
DUHDGYLVHGWRGULQNDJODVVRIKRWZDWHUHDUO\ LQWKHPRUQLQJWRWULJJHUWKHLUGLJHVWLYHSURFHVVHVë 9LVLRQ
Times, 2018).
,QDGGLWLRQWDSZDWHULQ&KLQDLVQRWVDIHWRGULQNXQOLNHLQ&DQDGDRIWKHZDWHULQ6KDQJKDLèVPDMRU
ULYHUVZDVXQGULQNDEOH LQDFFRUGLQJWRRIĆFLDOVWDQGDUGVDQGZDVXQĆW IRUDQ\SXUSRVH 7KH
*XDUGLDQ
From a North American perspective, one could think that the normalization of carrying a reusable water 
ERWWOHLVVXIĆFLHQWLQUHGXFLQJSODVWLFERWWOHSXUFKDVHV+RZHYHUIRU&KLQHVHLPPLJUDQWVZKRDUHXVHGWR
WKHFXOWXUHRIGULQNLQJERLOHGZDWHUDQGĆOWHUHGZDWHUWKHUHZRXOGEHQRSRLQWLQFDUU\LQJDUHXVDEOHZDWHU
ERWWOHZLWKWKHPZKHQWKH\FDQQRWĆOOLWXSZLWKWKHW\SHRIZDWHUWKDWWKH\W\SLFDOO\FRQVXPH7KLVEHOLHIDQG
attitude based on Chinese cultural norms were not something that the researchers were conscious of when 
designing the workshop. This was an important learning and reminder of the importance of understanding 
the holistic life experiences of the participants, including the cultural context, that the design is for. 
Acting against the social norm 
On the other hand, While most Torontonians would be comfortable with drinking tap water, they would not 
IHHOWKHVDPHZD\DERXWEULQJLQJRQHèVRZQ7XSSHUZDUHWRVLWGRZQUHVWDXUDQWV
2QHZD\RIGHĆQLQJFXOWXUHLVE\WKHZD\RIêQRUPVëZLWKLQDVRFLHW\RUDJURXS6RFLDOQRUPVDUHJURXQGHG
LQSUHYDLOLQJFXOWXUDOYDOXHHPSKDVHV/LFKW*ROGVFKPLGW6FKZDUW]&XOWXUHFRQVLVWVRIZKDWHYHULW
LVRQHKDVWRNQRZRUEHOLHYHLQRUGHUWRRSHUDWHLQDPDQQHUDFFHSWDEOHWRLWVPHPEHUV*RRGHQRXJK
6SHFLĆFDOO\GHVFULSWLYHQRUPVGHVFULEHZKDW LVêQRUPDOëDQGZKDWLVW\SLFDOO\GRQH&LDOGLQL5HQR	.DOO-
gren, 1990). When we act outside of the descriptive norms, it is often negatively perceived by other members 
of society. This was evident for a participant who described her experience of bringing her own Tupperware 
“Why is it that it’s the most developed 
nations that have trouble living without 
plastics?” - Participant A
to a restaurant in preparation for leftovers. When she took out the Tupperware, the server had looked at 
KHUVWUDQJHO\DQGWROGKHUWKDWWKH\SURYLGHGWKHLURZQWDNHRXWER[HV6KHQRWHGWKDWRWKHUSDWURQVRIWKH
restaurant were also looking at her. This made the participant feel awkward and uncomfortable about her ac-
tions even though she knew it was the right thing to do for the environment. While many takeout restaurants 
in certain parts of the city have started BYOT (Bring-Your-Own- Tupperware) programs, like in Roncesvalles, 
EULQJLQJRQHèVRZQ7XSSHUZDUHWRDVLWGRZQUHVWDXUDQWLVVWLOOVHHQDVDWUDQVJUHVVLRQRIWKHQRUPIRUPRVW
SDUWVRI7RURQWR7KLVDOLJQHGZLWKRWKHUVWXGLHVèĆQGLQJVWKDWVKRZHGVRFLDOQRUPVDVRQHRIWKHELJJHVWGH-
terminants of behaviour (Cialdini, Reno, & Kallgren, 1990) and also validated the decision to leverage social 
norms as one of the metrics of success.
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Process
For this challenge, the participants were split into 
two different groups: group rewards and group 
commitments. The participants were not aware that 
nudging techniques were being administered as this 
FRXOGKDYHELDVHGDQG LQćXHQFHG WKHSDUWLFLSDQWVè
actions. 
For the commitments group, they were given com-
PLWPHQWVIRUPVWRĆOORXWZKHUHWKH\KDGWRZULWH
WKHLUQDPHVDQGGHVFULEH WKHVSHFLĆFDFWLRQV WKH\
were going to take to reduce or reuse plastics for 
the week. Afterwards, all the commitments were 
shared with other participants then posted on the 
bulletin board of their respective community cen-
tres so that it would be visible to other members of 
the community. The objective of this test was to de-
termine if these public commitments would affect 
the plastic consumption behaviours over the course 
RIWKHZHHNDQGDOVRWRVHHKRZLWZRXOGEHUHćHFW-
ed in their diary study. 
For the rewards group, the participants were told at 
the end of the workshop that there would be prizes 
for those who participated in reducing and reusing 
plastic containers through creative means. The re-
ward would go toward individuals who reduced or 
reused the greatest number of plastic containers or 
came up with the most innovative ways of doing so. 
7KHPDLQREMHFWLYHRIWKLVVSHFLĆFWHFKQLTXHZDVWR
see if the offer of rewards would impact the partic-
LSDQWVè EHKDYLRXU FKDQJH LQ UHGXFLQJ DQG UHXVLQJ
plastic. 
Overall, the goal of the experiment was to see if the 
nudging techniques would increase the number of 
plastic bottles reused and decrease the number of 
new bottles bought by comparing their diary study 
recordings with their answers from the initial sur-
vey. Furthermore, It was also to be able to compare 
and contrast the effectiveness of the two different 
nudging techniques.
Figure 15. Participant sharing one of the entries of the diary 
study
.H\ĆQGLQJV
1RVLJQLĆFDQWGLIIHUHQFHLQWKHQXPEHURISODVWLF
containers reduced and reused 
For both rewards and commitment groups, the 
number of plastic containers reduced and reused 
did not change between before and after the nudg-
ing technique was applied. However, many of the 
SDUWLFLSDQWVè GLDULHV VKRZHG WKDW WKH\ZHUHH[HUW-
LQJDODUJHDPRXQWRIHIIRUWLQĆQGLQJFUHDWLYHZD\V
of reducing and reusing plastics. Also, in their ini-
tial survey at the beginning of the workshop, most 
participants recorded using only one-to-two plastic 
containers per week, which was much lower than 
expected. It is possible that the participants did not 
accurately remember the number of plastic contain-
ers they had bought before the workshop, as they 
were not actively tracking their usage at that point, 
whereas they were during the diary study. 
Higher level of engagement from the rewards 
group 
The group that was nudged using rewards demon-
strated higher levels of engagement with the diary 
study than the commitments group. The ideas from 
this group featured more innovative solution ide-
ations. For example, one of the participants shared 
how they created a small plate and three dipping 
sauce containers out of a single takeout container. 
This demonstrated their level of creativity as well as 
investment in partaking in more pro-environmental 
activities to reduce plastic waste. While it is unlikely 
that rewards were solely responsible for this higher 
level of engagement (other uncontrolled variables 
ZHUH DOVR OLNHO\ SUHVHQW WKH GDWD ĆQGLQJV VKRZ
WKDWUHZDUGVKDGVRPHLQćXHQFHLQLQFUHDVLQJSDU-
WLFLSDQWVèOHYHORIHQJDJHPHQWDWOHDVWPRUHVRWKDQ
commitments.
No difference in the level of engagement for the 
commitments group
There are some hypotheses as to what might have 
LQćXHQFHGWKHODFNRIHIIHFWLYHQHVVRIWKHFRPPLW-
PHQWV WHFKQLTXHRQFKDQJLQJ WKHSDUWLFLSDQWVèEH-
haviour. 
The level of participation and engagement for this 
group during the second week of workshops was 
drastically reduced by a snowstorm that took place 
RQWKHGD\RIWKLVJURXSèVZRUNVKRS$VDUHVXOWOHVV
than half of the group attended the session, which 
meant not all of the participants had a chance to 
share their results from the diary study.
Also, as stated by De Young (1993), the commit-
ments technique is very particular in the sense that 
it is not always universally valid and it tends to be 
PRUHHIIHFWLYHZLWKVSHFLĆFVPDOOVXEJURXSVRUEHW-
ter yet, individuals. The commitments group was 
composed mostly of 70 to 80-year-old elderly par-
ticipants, which meant that the crafting of the com-
mitments had to be done together in a large group 
for translation purposes. Also, due to the ratio of 
one interpreter to 12-15 participants, the commit-
ments were written down rather quickly, which also 
ZRXOGèYHKDGDGLUHFWUHSHUFXVVLRQRQWKHHIIHFWLYH-
ness and validity of this technique. A more reason-
able amount of time and better interpreter-to-par-
ticipant ratio should have been allocated to this 
workshop to test for the full impact of the commit-
ments nudging.
The biggest limitation of this method was that the 
experiments that leverage techniques such as the 
nudging techniques require careful consideration 
of all the variables that need to be controlled in or-
der to be able to make conclusive statements about 
its effectiveness. Unfortunately, not all of the con-
trolled variables were thought out before testing 
with the techniques and this could have impacted 
the validity of the research results. 
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Workshop - 5) Strategic foresight scenario planning 
Summary
The educational portion of the workshop for week 
WZRZDVSUHVHQWHGXVLQJWKH67((39IUDPHZRUN
The participants had the opportunity to discuss the 
trends that were shared and also generate other 
trends that were relevant to plastic waste. Follow-
LQJWKH67((39GLVFXVVLRQWKHSDUWLFLSDQWVZHUHLQ-
troduced to the 2X2 scenario planning exercise, an 
activity commonly used in strategic foresight. 
6WUDWHJLFIRUHVLJKWLVWKHLGHQWLĆFDWLRQRIWKHPDMRU
alternative futures and the envisioning and creation 
of preferred futures that guide subsequent strate-
gic planning activities (Dator, 2009). The purpose of 
strategic foresight is not to pinpoint future events 
but to highlight large-scale forces that push the fu-
ture in different directions by using methods and 
tools that futurists have developed, tested, and ap-
plied in recent years which have proven useful and 
H[FLWLQJ*DWHV
2x2 scenario planning is just one of the many ways 
RIFRQVWUXFWLQJIXWXUHVFHQDULRV6FHQDULRVDUHXVHG
to assist stakeholders in expanding their mental 
PRGHOVPRYLQJEH\RQG çWKHRIĆFLDO IXWXUHè WRFRQ-
sider multiple possible future worlds. They should 
tell plausible and provocative stories about the 
future, using narrative to make sense of the vari-
RXVWUHQGVDQGGULYHUVLGHQWLĆHGGXULQJWKHHDUOLHU
trends scanning activity (Hines & Bishop, 2006). 
6FHQDULRVDUHQRWDERXWSUHGLFWLQJWKHêFRUUHFWëIX-
ture but about understanding and working toward 
the “preferred future.” Hence, including elements 
of strategic foresight via scenario planning in the 
workshop was imperative as plastic waste manage-
ment and climate change is a topic that matters not 
only for today but also for the near and long-term 
IXWXUH7KHVRFLHW\èVDELOLW\RULQDELOLW\WRGHFUHDVH
SODVWLFZDVWHZLOOKDYHDVLJQLĆFDQWLPSDFWLQGHWHU-
mining how the planet earth will survive and thrive. 
Therefore, the purpose of the foresight scenario 
planning was to help orient the participants to be 
more future focused in their thinking. 
Process 
Typically, there are several steps required in cre-
ating the 2x2 scenarios with many iterations. Con-
sidering the time limitation of the workshop as well 
as the participants limited knowledge on strategic 
foresight methods, a condensed version of this ex-
ercise was designed and set up before the work-
shop. 
Normally, the participants would review the drivers 
LGHQWLĆHGWKURXJKWKH67((39VFDQQLQJDQGFRPH
to an agreement on which drivers to use as the two 
main polarities. However, in order to facilitate a 2X2 
scenarios exercise in 45 minutes, the researchers 
selected the two drivers that were the most polar-
izing and uncertain ahead of the workshop.  Driv-
HURQHZDV(FRQRPLF*URZWK%RRPYVUHFHVVLRQ
DQGGULYHUWZRZDV3RZHULQWKHKDQGVRIFOLPDWH
FKDQJH EHOLHYHUV 96 GHQLHUV 3DUWLFLSDQWV ZHUH
given prompts to help them ideate and hypothesize 
what each of the worlds could look like 30 years 
from now in 2050. The timeframe of 2050 was also 
selected by the researchers as it was important to 
keep it tangible and personally relevant for the par-
ticipants but also far away enough in the future to 
speculate some drastic changes to the world.  
)LJXUH3DUWLFLSDQWĆQLVKLQJODVWGHWDLOVRIWKHSODQWHUIURP
recycled bottles
Figure 17. Participant adding soil and seeds to the planter
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Figure 18. 2X2 Matrix: drivers and polarities
Future of Plastic Waste in 2050
In addition, instead of a traditional wind tunnelling strategy exercise to follow up after the scenario planning 
H[HUFLVHWKHSURFHVVZDVVLPSOLĆHGZLWKSRVWLWSURPSWVDVNLQJWKHSDUWLFLSDQWVWRLGHDWHRQWKHGLIIHUHQW
actions they could take today as an individual and also as a community in order to build toward the preferred 
future.
Figure 19. 2X2 Matrix: four futures 
Future of Plastic Waste in 2050
.H\ĆQGLQJV
The worlds were hypothesized by the participants based on the discussions of the current trends and issues. 
7KHSDUWLFLSDQWVLQWHUDFWHGDQGFROODERUDWHGZLWKRQHDQRWKHUWREXLOGXSRQHDFKRWKHUèVLGHDV7KLVZDVQRW
an easy task to do in such a short duration, especially for those unfamiliar with the method. Yet, the partici-
SDQWVZHUHDEOHWRFUHDWHFRORXUIXO\HWSODXVLEOHZRUOGVZLWKWKHPRGHUDWRUèVJXLGDQFH
92 93
7HVWLQJWKHSURWRW\SH 7HVWLQJWKHSURWRW\SH
World 1: “World of Teslas” 
In this economic boom, the government and cor-
porations would invest heavily in new sustainabili-
ty innovations. Thanks to those innovations, there 
would be fewer health problems and better overall 
DLUTXDOLW\3DUWLFLSDQWVDOVRLPDJLQHGDIXWXUHZLWK
innovative agricultural systems such as automated 
water irrigation tunnels. It was particularly inter-
esting to see the younger participants, aged 12-16, 
FRPH XSZLWK VFLĆW\SH QDUUDWLYHV IRU WKLVZRUOG
7KRVHQDUUDWLYHV LQFOXGHGć\LQJHOHFWULFFDUVSRZ-
HUHG E\ VRODU SDQHOV DQG D KRORJUDSKLF95 IXWXUH
where nothing is “physically” made in order to re-
duce the use of plastics and other materials.
World 2: “Trump’s America” 
Despite the economic boom in this scenario, partici-
pants imagined a world where only those with a cer-
tain amount of money could afford access to clean 
air, food, and water. This world would have even 
worse air pollution caused by the mass production of 
plastics due to the lack of investment in sustainabil-
ity and climate change initiatives by those in power. 
This would also be the reason for higher healthcare 
costs, further exacerbating the different levels of 
access between the rich and the poor. In this world, 
and in every other world, the importance of “health” 
was evident, as participants saw air pollution creat-
ing various health issues. This was especially evident 
among elderly Chinese immigrants who may have 
previously experienced the negative health conse-
quences of living in highly polluted cities. The impor-
tance they placed on health can also be attributed 
to their age, as those immigrants are well into their 
UHWLUHPHQW\HDUV$FFRUGLQJWRWKH6XQ/LIHVXUYH\
the biggest retirement concern among Canadians is 
health with only 22% feeling prepared for a health 
HPHUJHQF\7KH&DQDGLDQ3UHVV
Figure 20. Participant during the scenario creation activity
World 3: “Creative Hippies” 
7KHPRVW FRPSOH[ LGHDV FDPH IURP:RUOG3DU-
ticipants had to be particularly innovative in their 
thinking for this world, where people would care 
GHHSO\DERXWĆJKWLQJFOLPDWHFKDQJHDQGUHGXFLQJ
and reusing plastics but would have limited eco-
nomic resources to do so. 
In this world, current trends, such as the sharing 
economy and minimalism, would become the main-
VWUHDPQRUPLQRUGHUWRFRPEDWSODVWLFZDVWH3HR-
ple would co-live, co-drive, co-work, and always aim 
to minimize their personal impact on the environ-
ment. They would rely more on low-tech sustain-
ability initiatives such as only using bikes for trans-
SRUWDWLRQ7RHVFDSHWKH(DUWKèVULVLQJWHPSHUDWXUH
without economic resources, more people would 
live underground inside the hills (Reilly, 2018). 
There would also be an increase of people creating 
sustainable, liveable homes out of garbage in order 
WR UHGXFH DQG UHXVH ZDVWH ZLWK OLPLWHG ĆQDQFLDO
means. 
*LYHQWKDWVDYLQJWKHSODQHWZRXOGEHWKHWRSSUL-
ority for this government, plastics would be banned 
completely and there would be stricter regulations 
and a personal carbon tax that aim to have citizens 
reduce their carbon footprints. The government 
may even impose population controls like China 
once did in order to reduce the human impact on 
the environment.
World 4: “Mad Max: Climate War” 
World 4 was perhaps the most dystopian world of 
WKHP DOO 3DUWLFLSDQWV K\SRWKHVL]HG D ZRUOG LQXQ-
GDWHG ZLWK FRXQWULHV ĆJKWLQJ IRU FOHDQ UHVRXUFHV
such as water and fresh produce as the food eco-
system collapses. There would only be a select few 
HOLWHVZLWKDFFHVVWRWKHUHPDLQLQJUHVRXUFHV3DU-
ticipants even hypothesized that these elites would 
plan to desert the dying planet to start a new colony 
RQ0DUV6LPLODUWRWKHRWKHUZRUOGVIRRGE\ZD\RI
agriculture and access to fresh resources were key 
priorities and concerns.
Strategies 
When asked to brainstorm initiatives and actions 
that one could take today as an individual and also 
as a community to get to the preferred future, there 
were many ideas around community gardens and 
XUEDQIDUPLQJ0DQ\RUJDQL]DWLRQVDOUHDG\KDYHXU-
EDQDJULFXOWXUHIDUPLQJLQLWLDWLYHVWRGD\DQGEDVHG
RQ WKH IRUHVLJKWDFWLYLW\ LWèV OLNHO\ WKDW VXFK LQLWLD-
WLYHVZLOORQO\H[SDQGDQGGHYHORS IXUWKHU3HRSOH
also noted that more workshops like the one facili-
tated needed to take place in order to educate and 
engage community members, especially the young-
er generation.  
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Validating the prototype
Insights and Discussions 
Validating the workshop as a prototype
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$VRQHRIWKHĆQDOVWHSVRIWKHGHVLJQSURFHVVWKHLGHDLVWRPDWHULDOL]HHYDOXDWHDQGSRWHQWLDOO\SURYLGH
guidelines for further research and implementation. As previously stated, the workshop was designed to 
serve both as a prototype for the solution and also as a research method (Research through Design). The 
workshop as a research method was validated through the insights uncovered as part of the research process. 
7KHPHGLDRIWHQGLVFXVVHVWKHEXUGHQWKDW*HQ=VDQGPLOOHQQLDOVKDYHWRFDUU\GXHWRWKHPLVWDNHVRIWKH
SDVWJHQHUDWLRQVEHIRUHWKHP*UHWD7KXQEHUJKDVEHFRPHWKHSRVWHUFKLOGRIWKHIXWXUHJHQHUDWLRQRI\RXQJ
teens stepping up to save planet earth. Indeed, for these young citizens, the fact that they may not have an 
earth to live on during their lifetime is a genuine concern. On the other hand, the older generations are often 
portrayed as the ignorant ones responsible for damaging the environment to the current state. An example of 
this disdain is the popular phrase used on social media, “Ok boomer.” The disdain that the younger generation 
feels for those over the age of 50 can be summarized by this short online slang. 
Insights and Discussions 
Retired elderly citizens are the untapped leaders of the sustainability 
movement for Toronto communities 
Validating the 
design prototype
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However, the plastic planter workshop revealed a 
very different story. Over half of the workshop par-
ticipants were Chinese immigrant retirees over the 
age of 70 and they showed a surprising amount of 
passion and engagement toward the topic of plastic 
waste. For instance, many of the elderly participants 
shared what they were already doing to reduce and 
reuse plastic in their everyday lives. When new in-
formation regarding plastic consumption was pre-
sented to these participants, they were excited and 
curious to learn and discuss more about it. Despite 
the language barrier and having to use an interpret-
er on-site, participants were unfazed and actively 
shared their thoughts and opinions on tackling plas-
tic waste. 
One of the reasons for their active engagement 
can be attributed to the fact that the behaviour 
of reducing and reusing came more naturally for 
them.  As previously discussed, this was not a new 
behaviour they had to learn from scratch but rath-
HU SDUW RI WDFLW NQRZOHGJH WKDW WKH\èYH DFTXLUHG
RYHU WKH \HDUV8QOLNHPDQ\ RI WKH \RXQJ*HQ=V
DQG0LOOHQQLDOV WKH HOGHUO\ SRSXODWLRQ 7KH 6LOHQW
*HQHUDWLRQOLYHGWKURXJKWKHWLPHVRIUDWLRQVDQG
austerity. The idea of using less and reusing often 
ZDVQèW MXVW D WUHQGEXW DZD\RI OLIH WKDW WKH\KDG
OLYHGWKURXJK 3DUNLQVRQ$OVRKDYLQJ OLYHG
through a time before plastic bags and Uber Eats, 
reverting back to the old ways would likely take less 
effort for this group of participants than it would for 
the younger generation. 
 “We used to live just 
ƩłāƒĢŶĞŋŽŶťķÖŭŶĢóŭ̧̍
- Participant B 
Another reason that the participants cared about 
the problem of plastic consumption was related to 
the concerns that they had about the consequenc-
es of plastic pollution and its impact on their health. 
As retirees in their 70s and 80s, the impact of pol-
lution on their health and overall wellbeing was a 
very real concern. This was a pattern that was ev-
ident throughout the workshop series. In addition, 
it is possible that having lived in cities in China with 
poor air quality made this problem even more per-
sonal and relevant for the participants, which could 
have served as a source of motivation to take action 
to reduce and reuse plastics. 
Furthermore, the fact that the elderly participants 
were retired meant that they had more time to en-
gage in sustainable practices. Lack of time, not lack 
of interest, is often cited as the barrier for engaging 
LQVXVWDLQDEOHSUDFWLFHV+RUKRWD$VPDQ6WUDWWRQ
and Halfacre 2014). However, the retired elderly 
participants had a lot more time to not only engage 
in community activities such as the plastic bottle 
planter workshop, but also to engage in sustainable 
practices in their everyday lives that may be consid-
ered less convenient and more time-consuming. For 
similar reasons, these participants also have more 
time to lead sustainability initiatives within their 
communities. This could be used as an opportunity 
to transfer their knowledge through socialization 
and externalization to other generations and mem-
bers of the community. 
*LYLQJ WKH HOGHUO\ FRPPXQLW\ PHPEHUVPRUH RS-
portunities to lead initiatives to reduce and reuse 
plastics does not mean that the contribution from 
younger members of the community is less valued. 
Not only is the cross-generational exchange of 
knowledge important to foster diverse thinking, but 
the imaginative powers of the young participants 
can also add so much richness to strategic foresight 
when it comes to planning for the future of plastic 
waste. As noted in the scenario planning activities 
conducted with the participants, it was the young 
participants in their teens and preteens that pushed 
the boundaries when imagining the potential fu-
tures. 
Creating future scenarios as part of a strategic fore-
sight process requires both art and science. On the 
science side, it requires extensive research and un-
derstanding of past events as well as current trends 
and frictions. The art side of scenario planning re-
quires imaginative creative thinking, which the 
young participants excelled at during the workshop 
session. These stories of the future, or also known 
DV WKH êVSHFXODWLYH ĆFWLRQVë QDUUDWHG E\ FKLOGUHQ
can also be useful in recognizing and foreseeing 
WHFKQRORJ\èV VRFLDO FRQVHTXHQFHV %HUJPDQ HW DO
2010; Birtchnell and Urry, 2013; Fowles, 1978; 
0LOHV
:KLOH VSHFXODWLYH ĆFWLRQ KDV EHHQ DGRSWHG DV D
framework tool by many organizations, leverag-
ing children and young teens as codesigners and 
researchers of strategic foresight through specu-
ODWLYHĆFWLRQ LVRQO\QRZEHJLQQLQJ WRHPHUJH)RU
LQVWDQFH WKH&OLPDWH&KDQJH DQG0H SURMHFW LV D
SURMHFW WKDW PDSSHG FKLOGUHQ DQG \RXQJ SHRSOHèV
creative and ontological relationships with climate 
change through an emergent and child-framed re-
search methodology to imagine possible futures of 
climate change (Rousell, 2017). 
$FFRUGLQJ WR 5RXVHOO êVSHFXODWLYH ĆFWLRQ KDV WKH
potential to empower young people to respond to 
the challenges of the Anthropocene “through aes-
WKHWLFPRGHVRIDGGUHVVZKLFKDUHQRWFRQĆQHGE\
DGKHUHQFHWRPRUDOVFLHQWLĆFRUGLVFXUVLYHUHJLPHV
of expression
(Turpin & Davis, 2015).””
%\ VRFLDOL]LQJ DQG H[WHUQDOL]LQJ WKH HOGHUVè NQRZO-
edge to the young, this can nurture the young mem-
bers of the community in speculating a new future 
that is creative yet grounded in history and the lived 
experiences of the elders. 
Understanding the generational differences and the 
potential synergy between the different groups is 
key in order to develop a suitable solution for plastic 
waste reduction and re-usage for the community.
Re-evaluating the value of con-
venience culture 
In developed nations, people are accustomed to liv-
ing in a society where all basic necessities and luxu-
ries are easily available at all times. This culture of 
convenience has been perceived lately as a power-
ful force that shapes individual behaviours and even 
our economies (Wu, 2018).
:KHQLWFRPHVWRSODVWLFFRQVXPSWLRQLWLVGLIĆFXOW
WRFKDQJHSHRSOHèVEHKDYLRXUHVSHFLDOO\ZKHQWKH\
have ingrained attitudes and values that predispose 
them to accept relatively short-lived products or 
the convenience of disposable products. (Walker 
	*LDUG0DQ\SDUWLFLSDQWVUHYHDOHGLQWKHLU
discussions and in the diary study how much easier 
LWZDVWRFKRRVHWKHSODVWLFFRQWDLQHUSDFNDJLQJRS-
tions when purchasing as that was what was readily 
available to them. 
In a culture where everything you need is available 
DW\RXUĆQJHUWLSVDQGGD\VKLSSLQJEHFRPHVWKH
rule, not the exception, it is easy for people to be-
come annoyed by tasks that remain at the old level 
of effort and time. (Wu, 2018). Unfortunately, the 
task of reducing, reusing, and recycling requires a 
considerable amount of physical and cognitive ef-
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%HKDYLRXU LV GLIĆFXOW WR FKDQJH
without understanding social 
norms and cultural implications 
fort compared to other activities that can be per-
IRUPHGVHDPOHVVO\DQGHIĆFLHQWO\ LQWKLVFXOWXUHRI
convenience. The price of convenience often has 
devastating effects on the environment as seen by 
the single-use plastic waste problem that the world 
LVIDFHGZLWKWRGD\<HWLWLVVWLOOGLIĆFXOWIRUSHRSOH
to change their behaviour when it comes to plastic 
usage despite stating that they feel motivated to be 
more environmentally conscious. This dissonance 
FDQEHDWWULEXWHGWRSHRSOHèVGLIIHUHQWZD\VRIJRDO
framing.
In the goal framing theory based on motivational 
DQGFRJQLWLYHVRFLDOSV\FKRORJ\/LQGHQEHUJ	6WHJ
(2007), identify three different types of goals that 
are relevant for environmental behaviours: Hedon-
ic goal frame, gain goal frame, and normative goal 
IUDPH3HRSOH LQDKHGRQLF IUDPHZLOOEHYHU\VHQ-
sitive to what increases or decreases their pleasure 
and affects their mood. A concrete example of this 
was recurrent among participants during the work-
VKRS 3DUWLFLSDQWV WDONHG DERXW WKH LQFRQYHQLHQFH
of having to clean the food off the plastic contain-
ers, which was necessary in order for it to be reused 
or recycled appropriately without contaminating 
other items in the recycling bin. When participants 
prioritize their hedonic goals, the physical and cog-
nitive efforts involved in these tasks can hinder the 
adoption of pro-environmental behaviours like re-
using and reducing plastics.
On the other hand, a normative goal frame acti-
vates all sorts of sub-goals associated with appro-
priateness (such as behaving the right way, contrib-
uting to a clean environment, showing exemplary 
behaviour), making people especially sensitive to 
what they think one ought to do (Lindenberg & 
6WHJ 7KH VHQVH RIZKDW RQH êRXJKWë WR GR
KDVJLYHQULVHWRWKHFRQYHQLHQFHHFRQRP\èVFRXQ-
tertrend, minimalism and slow-living. Those who 
prioritize their normative goal of contributing to 
a clean environment over the hedonic self-inter-
est goal are the ones leading this movement. From 
living in tiny homes to starting their own backyard 
IDUPV WKLV VXEFXOWXUH LV ĆJKWLQJ EDFN DJDLQVW WKH
convenience economy and choosing to live the 
life of the past before the proliferation of plastics. 
As subcultures become the main culture, the sense 
of what one “ought” to do can also evolve among the 
members of society.
 Workshops like the plastic bottle planters can play 
an important role in increasing the awareness of 
the serious consequences of plastic waste, which 
LQ WXUQKHOSV VKLIW WKHFRPPXQLWLHVèKHGRQLFJRDO
frame more toward normative goal-frame. 
:KLOHWKHUHDUHPDQ\YDULDWLRQVWRWKHGHĆQLWLRQRI
culture, social scientists often leverage ethnicity to 
represent culture. Both culture and ethnicity delin-
eate how people think, behave, make decisions, and 
GHĆQH HYHQWV DQG H[SHULHQFHV 0XUU\  $V
Berry (1985, cited in Betancourt & Lopez, 1993) 
noted, “because ethnic groups are likely to inter-
act with each other, ethnicity becomes a means by 
which culture is transmitted.” 
 As the research participants were predominantly 
part of the Chinese immigrant population, the dia-
ry study and the discussion sessions gave further 
LQVLJKWVLQWRWKHVSHFLĆFFXOWXUDOLPSOLFDWLRQVZKHQ
LWFDPHWRWKHSDUWLFLSDQWVèSODVWLFFRQVXPSWLRQDF-
tivities. 
Cultural values and assumptions are rarely ques-
tioned within the cultural group. However, when the 
cultural group joins another more dominant culture, 
it is often not easily learned, the nuances of it, by the 
dominant culture (Denison et al, 2012). Without 
the learnings from the diary study, the distrust of 
tap water and the need for boiled water among the 
Chinese Immigrant population would not have been 
WDNHQLQWRWKHUHVHDUFKHUèVFRQVLGHUDWLRQ)XUWKHU-
PRUH YDOXHV VSHFLĆF WR HQYLURQPHQWDO SUDFWLFHV
are different between Asian countries and western 
FRXQWULHV0LGRUL$R\DJL8VXLHWDO,QDFLW\
like Toronto with a large ethnic diversity, solutions 
developed without such cultural implications will 
fail to have an impact on the behaviour change of 
the participants. 
 
According to Denison et al. (2012), if cultural val-
ues and assumptions are something that is rarely 
questioned, not visible, and held subconsciously 
within the group, on the opposite end are norms, be-
haviours, and artifacts that are visible and tangible. 
Hence, transgressing the social norm is often visibly 
noticeable and questioned by other members of so-
ciety. This was very evident when a participant ex-
plained how she tried to use her own Tupperware 
for the leftovers but felt awkward because the serv-
er and the attendants had looked at her strangely 
IRU KHU DFWLRQV 6XEFRQVFLRXVO\ WKLV H[SHULHQFH
made her feel like she was doing something wrong 
even though she was trying to do the right thing. 
This unpleasant feeling brought on by violating the 
social norm can be intense and the social conse-
quences of these feelings, and of anticipating them, 
FDQEHVXEVWDQWLDO6XQVWHLQ
This is partially rooted in the notion that social norms 
DUHFORVHO\WLHGWRRQHèVLGHQWLW\ê7KHVRFLDOQDWXUH
of identities is important as they both form through 
VRFLDO LQWHUDFWLRQ DQG DOVR LQćXHQFH KRZ SHRSOH
respond to the broader social world (Crompton & 
Kasser, 2009); and which in turn connects them with 
social norms (Thomas et al 2013).” Hence, due to its 
ties with identity formed through social interaction 
and subsequently, personal values, social norms are 
QRWDFWXDOO\DVULJLGDVLWLQLWLDOO\PD\VHHP,IRQHèV
social identity becomes more strongly attached to 
pro-environmental behaviours, what is “normative” 
socially for the individual can change. 
The strength of social norms in controlling pro-en-
vironmental behaviours has been tested by many 
social psychologists. Experiments show that be-
haviour can be changed remarkably when the cues 
arise from within a social group in which individuals 
feel a sense of belonging (JF Helliwell, 2014). In one 
study that aimed to increase recycling participation, 
the most effective feedback used social pressure by 
reporting that participation in their neighbourhood 
is worse than another neighbourhood (Helliwell, 
2014). Experiments like this show that people are 
prepared to change their behaviour dramatically 
for purposes that they and their norm-sharing so-
cial group believe to be legitimate and important. 
Therefore, reframing the norm within a community 
to be more pro-environmental is key to changing 
the attitude and behaviour of that community.
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$ VHQVH RI HPSRZHUPHQW LV D SUHUHTXLVLWH WR SURHQYLURQPHQWDO
behaviour change
From the beginning of the workshop, the partic-
ipants expressed their desire in wanting to make 
more environmental choices. For them, part of the 
reason for signing for the workshop series was to 
gain more knowledge on this topic. However, many 
SDUWLFLSDQWVGLGQRW IHHOFRPSOHWHO\FRQĆGHQW WKDW
they could make a difference as an individual to-
ward saving the environment. They had the desire 
and motivation but lacked the tangible tools and 
FRQĆGHQFHLQRQHèVDELOLW\WRFRQWUROWKHRXWFRPHRI
plastic waste management. 
For instance, in the diary study challenge, partic-
LSDQWVZHUHYHU\PRWLYDWHG WRĆQGDOWHUQDWLYHRS-
tions to plastics in their everyday lives. While there 
were some great alternative and creative solutions 
that the participants engaged in, they also noted 
VSHFLĆFFDVHVZKHUHWKH\IHOWOLNHWKHUHZHUHQRVXV-
tainable alternatives available in the market. Levett 
et al, (2003) explain these limitations as the contem-
porary way of life, describing that individuals often 
have no option but to consume in unsustainable 
ways if they are to participate fully in society (as cit-
HGLQ6RXWKHUWRQ:DUGHDQG+DQG
“Consumer sovereignty” is a term used to convey a 
belief that societal welfare is maximized when con-
sumers are given the freedom to choose products 
:DONHU	*LDUG,QWRGD\èVZRUOGFRQVXP-
ers are inundated with options to choose from, but 
WKLV FKRLFH GLPLQLVKHV VLJQLĆFDQWO\ZKHQ \RX WDNH
into consideration the available pro-environmen-
tal options. Even in the cases where there are more 
sustainable options to choose from, the high cost of 
such items often limits motivated customers from 
being able to choose the more sustainable option. 
In addition, the survey results and discussions from 
the workshops made it evident that the participants 
felt frustrated and somewhat helpless when it came 
WRWKHLUSXUFKDVHRSWLRQVIRUVSHFLĆFLWHPV
The workshop aimed to empower participants by 
showing tangible steps that they could take and 
also by getting participants to participate in plastic 
reduction and re-usage activities during the work-
shop. As a result, the workshop was successful in 
LQFUHDVLQJWKHSDUWLFLSDQWVèLQWHUQDOORFXVRIFRQWURO
when it came to plastic waste management. Locus 
of control refers to the extent to which people be-
lieve that they have the ability to affect outcomes 
WKURXJK WKHLU RZQ DFWLRQV 5RWWHU  3HRSOH
with a higher internal locus of control believe that 
they have control over their future and believe that 
outcomes are related to the work they put into them 
(Lefcourt 1991). Hines, Hungerford, and Tomera 
(1987) concluded that an internal locus of control 
is positively related to environmentally responsible 
behaviour. The willingness to be accountable as an 
individual stem from the belief that one can make a 
difference and also play a part in improving the en-
YLURQPHQW0F&DUW\	6KUXP7KLVVHQVHRI
empowerment and control is part of the foundation 
that must be in place in order for people to com-
mit to an effort that supports plastic reduction and 
re-usage. 
Validating the workshop as a prototype 
In order to validate the effectiveness of the proto-
W\SHLQDQVZHULQJWKH+0:VWDWHPHQWKRZPLJKW
we ignite communities and individuals to reduce 
and reuse plastic, three metrics of success set prior 
to the workshop were leveraged. The three metrics 
were as follows: 
1. 7KH QXPEHU RI ERWWOHV UHGXFHGUHXVHG EH-
fore and after 
2. Changes in general attitude and behaviour 
toward plastic reuse and reduce  
3. 6FDODELOLW\'XUDELOLW\RIWKHZRUNVKRSHYDOX-
ating how likely this workshop will live on and 
continue to impact communities beyond the 
given research scope) 
1. The number of bottles reduced and reused 
As stated in the previous section, the effectiveness 
of this prototype based on this metric is inconclu-
sive. There was no difference between the number 
of plastic containers reduced and reused before and 
after the workshop. However, this differed from the 
TXDOLWDWLYH ĆQGLQJV IURP WKH SDUWLFLSDQWVè GLDULHV
where the participants were highly dedicated to re-
ducing and reusing plastics for the week. This differ-
ence could be due to a sampling error or participant 
ELDV)RULQVWDQFHWKHSDUWLFLSDQWèVHVWLPDWHRIWKH
plastic containers they used per week in the initial 
VXUYH\FRXOGèYHEHHQXQGHUUHSRUWHGDVWKH\ZHUH
not consciously tracking their usage. On the other 
hand, the diary study explicitly asked participants to 
track their plastic consumption several times a week, 
ZKLFKZRXOGèYH\LHOGHGDPRUHDFFXUDWHUHVXOW7KH
language barrier, even with the translations, also 
FRXOGèYH SUHYHQWHG VRPH RI WKH SDUWLFLSDQWV IURP
answering the questions correctly. A possible way 
to mitigate such error could be to provide necessary 
JXLGHVDQGLQIRUPDWLRQDKHDGRIWKHĆUVWZRUNVKRS
so that the participants are better prepared and 
also have time to ask clarifying questions. 
2. Attitude change and behaviour change 
The prototype showed positive attitude and be-
haviour changes both qualitatively and quantita-
WLYHO\ 6XUYH\ UHVXOWV VKRZHG WKDW DIWHU WKHZRUN-
shop, participants felt more empowered to make a 
difference as an individual and also reported mak-
ing more of a conscious effort to make a difference. 
4XDOLWDWLYHO\ WKH GLDU\ VWXG\ ĆQGLQJV DQG VXEVH-
quent discussions revealed that many participants, 
at least for the duration of the week, were actively 
engaging in creative ways to reduce and reuse plas-
tic containers in their lives. 
Ideally, a longitudinal study that could measure 
the long-term behavioural and attitudinal changes 
would also be valuable. Conducting a follow-up sur-
vey with the participants to measure the lasting im-
pact of the workshop on the participants could also 
help determine the fundamental attitude and be-
haviour changes. Behaviour change theory empha-
sizes the importance of changes that are consistent 
and durable in the long-term even without external 
incentives or motivations. 
3. Scalability and durability 
There were several indicators that helped hypoth-
esize the scalability and durability of the workshop. 
All the community groups that took part asked the 
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researchers to organize another similar workshop. 
Additionally, other communities reached out after 
hearing about the workshop to see if they could run 
a similar program. The researchers were also invit-
ed to demonstrate the workshop at an event called 
3DUNGDOH6HHG\6DWXUGD\VZKHUHPDQ\JDUGHQLQJ
and urban agriculture vendors came together for a 
day. This was a great opportunity for the research-
HUV WR VHH KRZ WKH ZRUNVKRS FRXOG ĆW ZLWKLQ WKH
context of a circular economy, using the community 
marketplace as a platform. 
While these examples are positive indicators of how 
scalable and durable the workshop and its impact 
FRXOGEHLWLVGLIĆFXOWWRPHDVXUHWKHSUHFLVHH[WHQW
The survey results were strong indicators of a pos-
LWLYH LPSDFWEXW WKH\ZHUHQèW VXIĆFLHQWHQRXJK WR
GHWHUPLQH WKH ODVWLQJ LPSDFW0RUH LPSRUWDQWO\ LW
must still be determined how to improve and iterate 
RQWKHSURWRW\SHZKLOHĆQGLQJZD\VWRPDNHLWHYHQ
more scalable, durable, and impactful. 
This realization, along with the insights gathered 
from conducting Research through Design, trig-
gered the need for a framework that could trans-
form the insights into action as part of the sense-
making process, and to future-proof the positive 
changes brought about by the workshop.  
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Implementing the 
ŭŋķŽŶĢŋł
Theory of Change
Ultimately, the research sought to understand how to better empower communities and its members to 
change their attitudes and behaviours within a complex system of plastic pollution and waste management. 
The Theory of Change was selected as the ideal framework in consolidating and visualizing all the different 
SDWKVLQćXHQFLQJIDFWRUVDQGLQWHUYHQWLRQVRIWKHSODVWLFFRQVXPSWLRQMRXUQH\GLVFRYHUHGWKURXJKRXWWKLV
053SURFHVV
Theory of Change is visually represented as a graphic representation of the causal pathways between what a 
program or change initiative does and how these lead to desired goals being achieved (Centre for Theory of 
&KDQJHQG,WGRHVWKLVE\ĆUVWLGHQWLI\LQJWKHGHVLUHGORQJWHUPJRDOVDQGWKHQZRUNVEDFNWRLGHQWLI\DOOWKH
FRQGLWLRQVRXWFRPHVWKDWPXVWEHLQSODFHIRUWKHJRDOVWREHVDWLVĆHG&HQWUHIRU7KHRU\RI&KDQJHQG
There are also external factors and unintended consequences that play a role in the model. The strength of 
this framework is that it allows for stakeholders to see the precise links and pathways required to get to the 
long-term goal. 
To summarize, A Theory of Change (ToC) as a framework and actionable model is the best approach for 
planning, understanding, measuring and scaling how behaviour change could be attainable in a community 
ORRNLQJWRUHGXFHSODVWLFZDVWH0D\QH
0DQ\GLIIHUHQW7R&PRGHOVZHUHUHIHUHQFHG LQFUHDWLQJDPRGHO WKDWZDVPRVWVXLWDEOH IRU WKHUHVHDUFK
TXHVWLRQDWKDQG7KHĆQDOIUDPHZRUNGHYHORSHGE\WKHUHVHDUFKHUVWRVROYHWKHUHVHDUFK+0:SUREOHP
statement is primarily based on, but not identical to, the model suggested in the Useful Theory of Change 
0RGHOV0D\QH
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Figure 21. Theory of change model. (Mayne, 2015) 
7KHSURSRVHGPRGHOE\0D\QHLVERWKJHQ-
erative and evaluative. This means that it can be 
used as a framework for designing and planning 
the solution initiatives, whether it is a workshop 
or another solution, but also as an evaluative mod-
el to measure the effectiveness of these initiatives 
RULQWHUYHQWLRQV6XFKFKDUDFWHULVWLFVRIWKLVPRGHO
DOLJQHG SHUIHFWO\ZLWK WKH FXUUHQW053èV GXDO DS-
proach of leveraging the workshop as a method of 
research through design and also as a prototype for 
the design solution. 
The core of the model focuses on the initiatives or 
LQWHUYHQWLRQVVSHFLĆFWRWKHFRPPXQLWLHVDQGFRP-
munity members within the scope of the research. 
)RU WKLV 053 WKH ZRUNVKRS VHUYHV DV WKH PDLQ
initiative or intervention. However, the model al-
lows for the introduction of external events and 
conditions that are not directly related to the core 
of the initiative but that could contribute, support, 
DQGLQćXHQFHWKHUHDOL]DWLRQRIWKHLQWHQGHGUHVXOWV
0D\QH,WVWLOODFNQRZOHGJHVWKDWWKHUHDUH
external forces at play that impact the communities 
and the system as a whole. 
%DVHGRQ0D\QHèV SURSRVHGPRGHO$QHZ IUDPH-
work was developed based on the plastic bottle 
SODQWHU ZRUNVKRS WR DGGUHVV WKH +0: SUREOHP
statement. 
&RS\ULJKWk&DQDGLDQ(YDOXDWLRQ6RFLHW\
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Figure 22. Reinterpreted Theory of Change for igniting communities to reduce and reuse plastics. 
Leveraging the ToC to ignite communities to reduce and reuse more plastic containers
7KHIROORZLQJGHĆQLWLRQVRIWKHGLIIHUHQWFRPSRQHQWVRIWKH7KHRU\RI&KDQJHPRGHOLVEDVHGRQEXWQRW
LGHQWLFDOWR0D\QHèVGHĆQLWLRQV
Causal path: the core of this ToC model, which is made up of seven different levels of causal links. It includes 
$FWLYLWLHV*RRGVDQGVHUYLFHV7DUJHWHGJURXSUHDFK&DSDFLW\FKDQJH)XQGDPHQWDOEHKDYLRXUFKDQJH'L-
UHFWEHQHĆWVDQG:HOOEHLQJFKDQJHV,QRUGHUWRUHDFKWKHGLIIHUHQWFDXVDOOLQNVVSHFLĆFDVVXPSWLRQVQHHG
to be met for each causal link stage. 
Activities:7KHĆUVWFDXVDOOLQNRIWKHFDXVDOSDWK7KHVHDUHDFWLRQVXQGHUWDNHQE\WKRVHLQYROYHGLQWKHLQL-
WLDWLYHLQWHUYHQWLRQ)RUWKHSXUSRVHRIWKLVUHVHDUFKWKHDFWLYLW\FRQVLVWVRIUHVHDUFKLQJDQGOHDUQLQJDERXW
plastic waste management and behaviour change theories. 
Good and services: Direct outputs resulting from the activities undertaken. The output created from the 
UHVHDUFKDFWLYLWLHVLVWKH3ODVWLFERWWOHSODQWHUZRUNVKRSDQGDOOWKHGLIIHUHQWFRPSRQHQWVRIWKHZRUNVKRS
(ex: surveys, diary studies, and behavioural nudging). 
Targeted group reach:  Those who are intended to receive the goods and services and their initial reaction 
to the goods and services being met. For this research, the targeted group is represented by the Toronto 
community members of mixed socioeconomic status and ethnicity.
Capacity change: Changes in knowledge, attitudes, opportunity, and also additional behaviour that are nec-
essary for the new fundamental changes to take place. Additional behaviour change refers to changes that 
are incremental and new, still temporary to the target group. For this ToC, capacity change is met when com-
PXQLW\PHPEHUVDFTXLUHQHZNQRZOHGJHDQGVKLIWWKHLUDWWLWXGHVDQGEHKDYLRXUVLQUHXVLQJUHGXFLQJSODVWLF
containers.
Fundamental behavioural changes: Changes in actual practices and behaviours. Through changes in knowl-
edge, attitudes, opportunity, and additional behaviour, fundamental behavioural change can take place. The 
goal is met when the community members are reducing and reusing plastic containers habitually. 
'LUHFWEHQHĆWV7KLVLVWKHLPSURYHPHQWLQWKHVWDWHRILQGLYLGXDOEHQHĆFLDULHV7KHEHQHĆWIRUWKHFRPPX-
nity members is the decrease in plastic pollution in the communities.  
Well-being changes: These are the long-term cumulative improvement in the overall well-being of individu-
als. In this case, it would be improving environmental health and subsequently, human health in Toronto.  
Causal link assumptions: These assumptions are salient events and conditions that need to take place for 
each link in the causal path to take place. For instance, in order to be able to reach the targeted group, the 
assumption is that the workshop has been communicated in the appropriate language and channel for the 
target. It would not have been possible to reach the audience for the workshop if the workshop was not ad-
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YHUWLVHGLQ&KLQHVHRQWKHFRPPXQLW\QHZVOHWWHU6LPLODUO\LIWKHZRUNVKRSFRQWHQWGRHVQRWWDNHWKHFXOWXU-
DOFRQWH[WLQWRFRQVLGHUDWLRQLWZLOOEHPXFKPRUHGLIĆFXOWWRFKDQJHWKHSDUWLFLSDQWVèDWWLWXGHDQGEHKDYLRXU
Understanding such contexts, like the hesitations that the Chinese immigrants have toward tap water, is cru-
cial in designing activities that are valuable and actionable for the group. 
0LFURH[WHUQDOLQćXHQFHVH[WHUQDOLQćXHQFHVWKDWDUHRXWVLGHRIWKHFDXVDOSDWKDQGWKHPDLQLQLWLDWLYHWKH
workshop) but are still within the realms of the community. For instance, goods and services providers within 
WKHFRPPXQLW\ OLNHUHVWDXUDQWVWKDWRIIHUEULQJ\RXURZQFRQWDLQHURSWLRQV LVDPLFURH[WHUQDO LQćXHQFH
that is outside the workshop scope but is within the community and can impact the process of behaviour 
change for the community members.
0DFURH[WHUQDOLQćXHQFHVLQ0D\QHèVPRGHOKHFDOOVLWVROHO\ê([WHUQDOLQćXHQFHVëDQGLWUHIHUVWRHYHQWV
DQGFRQGLWLRQVWKDWDUHXQUHODWHGWRWKHLQWHUYHQWLRQEXWFRXOGVWLOOLQćXHQFHWKHUHDOL]DWLRQRIWKHLQWHQGHG
UHVXOWV)RUWKHQHZ7R&LWKDVEHHQUHQDPHGDVê0DFURH[WHUQDOLQćXHQFHVëWRGHVFULEHWKHLQćXHQFHVWKDW
are outside of the workshop and the community but are macro factors that play a role in changing the commu-
QLW\èVEHKDYLRXUIURPDV\VWHPLFSRLQWRIYLHZ)RUFHVVXFKDVIHGHUDOJRYHUQPHQWSROLFLHVUHJDUGLQJSODVWLF
ZDVWHRUDGRSWLRQRI(35ZRXOGEHFRQVLGHUHGPDFURH[WHUQDOLQćXHQFHV
7KHIROORZLQJ7KHRU\RI&KDQJHPRGHOH[DPLQHVWKHFDXVDOSDWKDQG LWV OLQNVZKHQ OHYHUDJLQJWKH3ODVWLF
bottle planter workshop as the initiative.
Theory of Change for igniting 
communities to reduce and reuse plastics. 
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This framework for Theory of Change represents the culmination of all the research learnings and key in-
sights cultivated through the plastic planter bottle workshop and supporting literature reviews. While this is 
DIDLUO\UREXVW7R&PRGHOLWVKRXOGQRWEHWDNHQDVDĆQLWHFRQFUHWHVROXWLRQ,WVKRXOGDOVREHVHHQDVDćXLG
evolving model that can be iterated on through further research and development. This model is to be used 
as a starting point for organizations planning to launch initiatives such as the plastic bottle planter workshop, 
with the same goal of reducing plastic pollution in the community. They are also encouraged to build upon this 
7KHRU\RI&KDQJHIUDPHZRUNDVLWDLPVWREHêGHYHORSHGDQGPRGLĆHGWKURXJKRXWWKHLQWHUYHQWLRQGHYHORS-
PHQWDQGHYDOXDWLRQSURFHVVWKURXJKDQRQJRLQJSURFHVVRIUHćHFWLRQWRH[SORUHFKDQJHDQGKRZLWKDSSHQVë
'H6LOYDHWDO
:KLOHWKHZRUNVKRSZDVVXFFHVVIXOLQFKDQJLQJWKHSDUWLFLSDQWVèDWWLWXGHDQGEHKDYLRXUWRDFHUWDLQGHJUHH
there are several limitations to the study that need to be addressed.
The participants for the workshop series were mostly self-motivated to sign up. They signed up understand-
ing that the workshop would consist of planter making activities as well as educational sessions on plastic 
waste management. Therefore, the participants were already predisposed to care about the impact of plastic 
waste and were already motivated to learn and change their behaviour. This might indicate that this group 
cares more than the average Canadian on the issue of plastic waste. However, being concerned about the en-
vironment is actually representative of the Canadian population. According to National Observer, 77 percent 
of Canadians either strongly or partially agreed with the statement “The world is facing a climate emergency 
and unless greenhouse gas emissions fall dramatically in the next few years global warming will become ex-
tremely dangerous (Wood, 2009). 
Another limitation of the study is centred around the language barrier. For the sessions with the elderly Chi-
nese participants, the discussions and presentations were translated on-site through an interpreter. There 
would be some incidences where the participant would provide a lengthy explanation, but the given trans-
ODWLRQVZHUHPXFKVKRUWHU6RPHWLPHVWKHLQWHUSUHWHUVVWUXJJOHGWRĆQGWKHULJKWWUDQVODWLRQ2YHUDOOWKH
interpreters did a great job interpreting the exchanges and feedback, but some nuances were likely to have 
EHHQORVW7KHUHVHDUFKHUVSDLGFORVHDWWHQWLRQWRWKHSDUWLFLSDQWVèERG\ODQJXDJHDQGHPRWLRQDOIHHGEDFNWR
make up for this limitation as much as possible. 
The study was conducted with a predominantly Chinese immigrant population. While this was expected for 
7KH,PPLJUDWLRQ&HQWUHLQ6FDUERURXJK%XLOGLQJ5RRWVDQGDOVRWKH1HLJKERXUKRRG*URXSKDGDKLJKOHYHO
of Chinese participants. Even among the non-Chinese participants, the majority of them were visible minori-
WLHV:KLOHWKLVPD\EHDOLPLWDWLRQLQWKDWWKHUHVHDUFKĆQGLQJVFDQRQO\EHJHQHUDOL]HGWRWKHYLVLEOHPLQRULW\
population of Toronto, particularly the Chinese, in reality, it is still relevant to the initial scope of the research 
DVPRUHWKDQKDOIRI7RURQWRQLDQVLGHQWLI\DVDYLVLEOHPLQRULW\&%&:KDOHQ:KLOHWKHĆQGLQJVDQG
WKHDQDO\VLVQHHG WR WDNH WKHVHVSHFLĆFGHPRJUDSKLFV LQWRFRQVLGHUDWLRQ WKHFXOWXUDO LPSOLFDWLRQVDQG LQ-
sights uncovered through this group are still transferable for other Toronto communities. 
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Finally, while the Theory of Change was developed to highlight the priorities and implications for commu-
nities to consider when developing their own initiative (such as cultural nuances and social norms), the ToC 
ODFNV LQWKHVSHFLĆFLW\RIH[SODLQLQJH[DFWO\KRZWRDGRSWDQGLQFRUSRUDWHVXFKSULRULWLHVDQGLPSOLFDWLRQV
$VDIROORZXSLWZRXOGEHEHQHĆFLDOWRFUHDWHDW\SHRIFKHFNOLVWWKDWLQFOXGHVWKHW\SHVRITXHVWLRQVIRUWKH
organizations to ask and probe in order to better incorporate the implications and priorities.
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The initial objective of this research was to design a way of igniting a community to collectively reduce and 
reuse plastics on a daily basis. As a result, a co-creation workshop was developed as a prototype for a potential 
solution. It is important to note that one workshop alone cannot shift behaviour permanently. That is why a 
Workshop Toolkit, which includes all the workshop materials such as instructions, planter templates, and the 
diary study booklet, will be available in an open-source link for any organization to access and use. This toolkit 
can help establish the longevity and continuity of the workshop, allowing communities to establish permanent 
behaviour change. Furthermore, this workshop is just one of the many ways that communities can come to-
gether to collaborate and co-create. The Theory of Change should be used as a guide and a starting point to 
foster other similar initiatives as communities iterate upon the prototype.  
It is also important to acknowledge that individual behaviour change among small communities alone cannot 
change the system of plastic consumption and waste management. True systemic change will require shifts 
in the relationships between government policies and regulations, manufacturing practices, and other larger 
systemic players. However, this does not indicate that there is no value in empowering communities and their 
PHPEHUV3URWRW\SLQJRQDVPDOOHUVFDOH LVDQHIIHFWLYHZD\RI WHVWLQJDQGFRFUHDWLQJSRWHQWLDO VROXWLRQV
before heavily investing in a scaled-up solution. It is also possible for local initiatives to grow into national and 
LQWHUQDWLRQDOPRYHPHQWV(YHQLIWKLVSURWRW\SHLVQRWVXIĆFLHQWLQH[SDQGLQJWRDQDWLRQDORULQWHUQDWLRQDO
VFDOHHPSRZHUHGORFDOJUDVVURRWVPRYHPHQWVIURPFRPPXQLWLHVFDQVWLOOLQćXHQFHDQGLPSDFWWKHODUJHUNH\
stakeholders indirectly. Empowering local organizations and community members to believe in their ability to 
make a difference can foster more empathy and passion for the problem space. As a result, this empowerment 
can encourage people to demand policy and regulation changes, contemplate their purchase decisions based 
on sustainability, and educate others through knowledge transfer and exchange to spark a bigger movement. 
7KLVV\VWHPLFORRSVKRZVWKDWDVPDOOLQLWLDWLYHOLNHWKHZRUNVKRSLQWKLV053WKRXJKLWPD\VHHPLQVLJQLĆFDQW
DWĆUVWFDQKHOSLJQLWHDSRVLWLYHFKDQJHLQWKHSODVWLFZDVWHPDQDJHPHQWV\VWHP
!ŋłóķŽŭĢŋł
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Plastic bottle provenance study and life cycle
Manufacturing
ê3(7 ERWWOHV PDQXIDFWXULQJ UHTXLUHV FRPELQLQJ
ethylene glycol and terephthalic acid to produce 
3(7UHVLQLQWKHIRUPRIVPDOOSHOOHWVWKDWUHVHPEOH
rice. These pellets are then melted and injected into 
DPROG WRSURGXFHD çSUHIRUPè D WKLFNZDOOHG WHVW
WXEHZLWKDĆQLVKHGQHFNDQGVHWRIFDSWKUHDGV7KH
preform is then heated, stretched, and blown into 
WKHĆQDOERWWOHVKDSHë*OHLFNDQG&RROH\
)RU WKH'DVDQL ERWWOH RI ZDWHU WKH UHTXLUHG 3(7
3RO\HWK\OHQH 7HUHSKWKDODWH UHVLQ RI ZKLFK 
of the raw material is made from sugar cane based 
on ethanol provenent from Brazil and the rest 70% 
from Coal-tar Distillate and natural gas. (The Co-
ca-Cola Company, 2012) Additionally,  the produc-
tion of plastic bottles requires copious amounts of 
water electricity from the local electric grid. This 
process also generates greenhouse emissions and 
KHDOWK ULVN DVVRFLDWHG ZLWK PDQXIDFWXULQJ6LPH-
one, 2014)
Additionally, more energy is required to prepare 
water for bottling. Bottled water comes from two 
primary sources: municipal water systems (tap 
water) and surface and groundwater systems. De-
pending on the provider the water is treated or not 
at the bottling plant. The treatment processes can 
LQFOXGHPLFURRUXOWUDĆOWUDWLRQR]RQDWLRQXOWUDYLR-
OHWUDGLDWLRQDQGUHYHUVHRVPRVLV*OHLFNDQG&RRO-
ey, 2009)
After the bottle production and treatment of the 
ZDWHULIWKDWèVWKHFDVHPDFKLQHVULQVHĆOOFDSDQG
ODEHO3(7ERWWOHV7KHUHDUHGLIIHUHQWPDWHULDOVWKDW
should be included in this phase of manufacturing. 
&DSV DUHPDGH RXW RI +LJK 'HQVLW\ 3RO\HWK\OHQH
which requires similar consumption of energy and 
resources as the plastic used for the body of the 
bottle. For the Dasani bottle, the label is also made 
RI3RO\SURS\OHQH7KH LQNVXVHGE\WKHSULQWHUVDW
the bottling plant for labeling are composed of Dyes, 
pigments carbon black, solvent, drying agents, res-
ins, humectantes and dispersants. Additional pack-
DJLQJ OLNH FDUGERDUG SDSHU DQGPRUH 3RO\SURS\O-
ene might be required to get the product ready for 
GLVWULEXWLRQ6LPHRQH
Distribution
Once the bottle of water is manufactured and ready 
for consumption the distribution of the product re-
quires some energy and use of resources that de-
pends on two factors: the distance from the bottling 
plant and the mode of transportation. In Canada, 
the water comes from underground formations, 
IURP ZKLFK WKH ZDWHU ćRZV QDWXUDOO\ 7KLV ZDWHU
is collected at the spring or via a hole that taps the 
underground formation. (Beck, 2018). The water is 
WKHQSXULĆHGXVLQJR]RQHRUXOWUDYLROHWOLJKW%HFN
2018) in the different local bottling company in the 
city located in North York, Toronto and Brampton.
The bottling company is responsible for distributing 
the product to distribution centres, then to  custom-
ers such as grocery stores, restaurants, street ven-
dors, convenience stores, movie theaters, and vend-
ing partners who are in charge to sell the product to 
WKHĆQDOFXVWRPHU
Consumption
When the bottle of water is ready for consumption 
there might be other factors that need to be con-
sidered regarding the use of resources and energy. 
6RPHUHWDLOHUVZLOORIIHUDFRROERWWOHRIZDWHUZKLFK
means there is some energy consumption from the 
refrigerators for this purpose that has to be includ-
HGLQWKHOLIHF\FOHRIWKHERWWOHRIZDWHU*OHLFNDQG
Cooley, 2009)
Recycling
Once the water is consumed,  the bottle of plas-
tic is placed by the customer in the blue bin or any 
other containers available for recycling in the city 
of Toronto. There are three possible scenarios for 
the bottle of plastic at this phase. First scenario:  If 
the bottle becomes part of  the 9% of plastic that is 
UHF\FOHGLQ&DQDGD3HGHUVHQ6]HWR&RPPRQDQG
Denne, 2019), the bottle will be sorted with oth-
er plastic of the same type, it will be transported 
to a processing plant, the bottle will be shredded, 
washed and pelletized for further use as a raw ma-
WHULDOLQWKHFUHDWLRQRIPRUHSODVWLF6HFRQGVFHQDU-
io: the bottle of plastic may be exported overseas in 
a shipping container as a recycling material to de-
veloping countries offering cheap labor and limited 
environmental regulation and where around 70% of 
WKHLURZQSODVWLFZDVWHLVPLVPDQDJHG0F&RUPLFN
0XUUD\ )RQEXHQD .LMHZVNL 6DUD©R OX )XOOHUWRQ
*HHDQG6LPPRQGV7KLUGVFHQDULRWKHSODV-
WLFZLOOEHGHSRVLWHGLQDODQGĆOORUDZDVWHWRHQHUJ\
facility for incineration producing a surplus of CO2 
and toxic materials that are more dangerous than 
WKHRULJLQDOSURGXFW3HGHUVHQHWDO
In completing the provenance study of a plastic 
water bottle,  The amount of energy it takes to pro-
duce single-use plastics like the water bottle is over-
whelming. This emphasizes the need for individuals 
to be proactive and creative about reusing plastics 
while government regulations around prohibiting 
single use plastic are slowly being discussed and de-
veloped. 
